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AA
AFSIG
AGT
AlAA
AOA
APU
ARCS
ATO
AX

B-RSS
BU

CG
CMM
CMMD
CP

CR
CTF

DAP
DI

DOF
DOL

EBFB
ECL
ECO
El
EMR
EOM

EOR
ESC

ET
ETR

FB
FCS
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APPENDIX C
ACRONYMS

Accelerometer Assembly

Ascent Flight Systems Integration Group

Adaptive Guidance Throttling

American Institute of Aeronautics and Astronautics
Abort Once Around

Auxiliary Power Unit

Aft Reaction Control System

Abort to Orbit

Axial Acceleration

Boeing Reusable Space Systems
thrust buildup

Center-of-Gravity

Critical Math Model

Critical Math Model Database
Center Perforation

Change Request
Commit-to-Flight

Digital Auto Pilot
Direct Insertion
Degrees of Freedom
Day-of-Launch

Attitude Error Vector
Engine Centerline
Engine Cutoff

Entry Interface

Engine Mixture Ratio
End of Mission
Equations of Motion
End of Replenish
Engine Shutdown Command
Engine Start Command
External Tank

Eastern Test Range

Fuel Bias
Flight Control System
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FPL
FPR
fps
FRCS
FRL
FWC

GHe

GH,
GLOW
GN&C
GN,

GO,, GOX
GPC

GPS
GRTLS

HPM
HPOTP
HPU

ICB
ICD

IL
I-Load
IMU
ISS

LH
LH,

LIB
LLCO
LOB
LO,, LOX
LR

LWT

MEC
MECO
MET

ML
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Full Power Level (109% RPL)
Flight Performance Reserve

feet per second

Forward Reaction Control System
Fuselage Reference Line
Filament Wound Case

Gaseous Helium

Gaseous Hydrogen

Gross Lift-off Weight

Guidance, Navigation and Control
Gaseous Nitrogen

Gaseous Oxygen

General Purpose Computer
Global Positioning Satellite

Glide Return to Launch Site

High Performance Motor

High Pressure Oxidizer Turbopump

Hydraulic Power Unit

Integration Control Board
Interface Control Document
Internal Letter

Initialization Load

Inertial Measurement Unit
International Space Station

Left Hand

Liquid Hydrogen

Left Inboard

Low-level Cutoff

Left Outboard

Liquid Oxygen

Liquid Residuals
Lightweight Tank
Lightweight External Tank

Master Events Controller
Main Engine Cutoff
Meteorological

Mission Elapsed Time
Mold Line
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MLP
MM
MMC
MMH
MOV
MPL
MPS
MR
MRU
MSFC
MSID
MSL

NASA
nm
NPL
NPSP

OBMR
O/F
OFlI
OME
OMS
OTR
ov

PBAN
PIC
PMBT
PRA-63
PRCB
PRCBD
PTA
PTM

RCS
RGA
RH

RI
RPL
RRRA
RSRM

NSTS 08209, Volume |
Revision B

Mobile Launch Pad

Major Mode

Martin Marietta Corporation
Monomethyl Hydrazine

Main Oxidizer Valve

Minimum Power Level (65% RPL)
Main Propulsion System

Mixture Ratio

Mixture Ratio Unit

Marshall Space Flight Center
Measurement/Stimulus ldentification
Mean Sea Level

National Aeronautics and Space Administration
nautical mile

Nominal Power Level (104% RPL)

Net Positive Suction Pressure

Overboard Mixture Ratio
Oxidizer-to-Fuel Mixture Ratio
Operational Flight Instrumentation
Orbital Maneuvering Engine
Orbital Maneuvering System
Oxidizer Terminate Replenish
Orbiter Vehicle

Polybutadiene Acrylonitrile

Pyrotechnic Initiator Controller

Propellant Mean Bulk Temperature

Patrick Reference Atmosphere - 1963

Program Requirements Control Board

Program Requirements Control Board Directive
Press to ATO

Press to MECO

Reaction Control System

Rate Gyro Assembly

Right Hand

Rockwell International

Rated Power Level

Revised Range Reference Atmosphere
Redesigned Solid Rocket Motor
Reusable Solid Rocket Motor
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RSS

RTLS

SD
SLWT
SIN
SODB
SOFI
SPAD
SRB
SRM
SSME
SSP
SSV
STS
STSD
SVB
SW

TAEM

TAL

TBD

TDDP

TIG

TPS

TRANS DAP
TVC

VT
WDB

WGS84
WTR
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Root-Sum-Square
Range Safety System
Return to Launch Site

Shutdown

Super Lightweight Tank

Serial Number

Shuttle Operational Data Book
Spray-on Foam Insulation

Shuttle Performance Assessment Databook
Solid Rocket Booster

Solid Rocket Motor

Space Shuttle Main Engine

Space Shuttle Program

Space Shuttle Vehicle

Space Transportation System

Space Transportation System Division
Shuttle Vehicle Booster

Software

Terminal Area Energy Management
Transoceanic Abort Landing

To Be Determined

Trajectory Design Data Package
Time of Ignition

Thermal Protection System
Transition Digital Auto Pilot

Thrust Vector Control

Vented
Desired Drainback Mass

World Geodetic Survey 1984
Western Test Range
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C/L
clo

Fmax

F/D

GAMI

msec

N2Oy
o/B

Pn(u)
Pnm(u)

psf

psia
psid
psig
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SYMBOLS AND ABBREVIATIONS

reference elevon length
centerline

cutoff

thrust, Fahrenheit
maximum allowable and SRB thrust at separation
fill and drain

acceleration due to gravity
inertial flight path angle
Gaseous Hydrogen

apogee altitude

hydrogen

helium

inboard

inches per second

specific impulse

total impulse

zonal harmonic coefficients of geopotential
thousands (103)

inboard, outboard elevon spring constants
pounds (mass)

pounds (force)

Liquid Hydrogen

Liquid Oxygen

Mach number

mass

millisecond

load factor

nitrogen tetroxide

outboard

oxygen

legendre polynominals
associated Legendre function
pressure

roll rate

chamber pressure

pounds per square foot
pounds/in2, absolute
pounds/in2, delta
pounds/in2, gauge

dynamic pressure, pitch rate
yaw rate
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°R degrees Rankine

Se reference elevon area
T thrust

Vi inertial velocity

W weight

angle of attack
angle of sideslip
engine gimbal angle

AP pressure differential
Atemd SRB separation command time delay
AV change in velocity
engine nozzle expansion ratio
longitude
od geodetic latitude

standard deviation
flight path angle
propellant sensitivity
flight control effector deflection

0 geocentric latitude
roll angle

k, k solid propellant temperature sensitivity constants

pitch angle
pitch plane angular deformation
geocentric gravitational parameter

p density
o Earth gravitational potential function
\% gradient
w Earth rotation rate
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TABLES
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D.1 PREDICTED PERFORMANCE TIME HISTORY (60°F) FOR

1980 DESIGN POINT SRB HPM (MSFC 112-80) . ................... D-1
D.1.1  PREDICTED PERFORMANCE TIME HISTORY (60°F)

FOR SRB HPM (TC-271-84) . ...t D-9
D.2 HPM SRB NOMINAL THRUST-TIME LIMITS

(VACUUM - B0°F) (TC-271-84) ...t D-13
D.3 BLOCK Il MOTOR THRUST ADJUSTMENT INCREMENTS ............. D-17
D.4 BLOCK Il MOTOR PREDICTION DESIGNATION .........c..coveeee... D-18
D.5 BLOCK Il MOTOR PREDICTIONS PERFORMANCE SUMMARY,

PMBT = 70%F ..ttt e e e e e e D-19
D.5.1  BLOCK Il SRB FILAMENT WOUND CASE PERFORMANCE SUMMARY,

PMBT = 56%F ..ttt e e e e e e D-20
D.6 BLOCK MODEL COMPUTER FILE IDENTIFICATION .................. D-21
D.7 PREDICTED PERFORMANCE TIME HISTORY (60° F) FOR RSRM

(TC-R236-89) . ...ttt et e e e e D-22
D.8 RSRM NOMINAL THRUST-TIME LIMITS (VACUUM - 60° F)

(TC-R236-89) . ...ttt e D-27
D.9 RSRM BLOCK MOTOR THRUST ADJUSTMENT INCREMENTS ........ D-31
D.10 UNDEGRADED RSRM BLOCK MOTOR PREDICTIONS PERFORMANCE

SUMMARY, PMBT = 70°F T-DELAY I-LOAD = 4.9 SEC .............. D-32
D.11 DEGRADED RSRM BLOCK MOTOR PREDICTIONS PERFORMANCE

SUMMARY, PMBT = 70°F T-DELAY I-LOAD = 4.9 SEC .............. D-33
D.12 DEGRADED RSRM BLOCK MOTOR PREDICTIONS PERFORMANCE

SUMMARY, PMBT = 70°F T-DELAY I-LOAD =4.42 SEC ............. D-34
D.13 RSRM SRB NOMINAL THRUST-TIME LIMITS (VACUUM - 60°F) ........ D-35
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FIGURES

NSTS 08209, Volume 1

D-1 HPM SRB NOMINAL PERFORMANCE REQUIREMENTS
(VACUUM, 60°F PMBT) ...t e D-39
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(Sec)
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Time

.000
.200
.400
.600
.800
1.000
2.000
2.500
3.000
3.500
4.000
4.500
5.000
5.500
6.000
6.500
7.000
7.500
8.000
8.500
9.000
9.500
10.000
10.500
11.000
11.500
12.000
12.500
13.000
13.500
14.000
14.500
15.000
15.500
16.000
16.500
17.000
17.500

TABLED.1

PREDICTED PERFORMANCE TIME HISTORY (60°F) FOR
1980 DESIGN POINT SRB HPM (MSFC 112-80)*

Thrust

(Iby)

0.0
1517068.5
2805014.0
3057215.3
3052185.3
3054462.5
3081865.3
3101880.5
3108273.3
3110742.8
3116934.5
3124826.3
3128428.8
3134664.7
3149136.3
3163974.5
3172456.2
3175469.3
3179722.8
3185093.0
3190509.3
3196849.5
3201519.3
3205801.8
3209885.8
3213483.0
3218371.0
3223408.5
3228210.8
3231476.2
3234701.5
3238029.0
3241793.0
3246293.8
3248984.3
3251773.5
3256811.0
3262246.5

(Ib,/Sec)

D-1

Mass Flow

0.000
5687.047
10432.471
11359.413
11341.115
11349.443
11450.656
11525.412
11548.829
11558.532
11581.421
11611.009
11624.652
11648.184
11701.947
11756.848
11788.607
11800.063
11816.188
11836.393
11857.376
11879.596
11898.217
11914.519
11930.000
11943.762
11961.278
11981.022
11998.599
12011.953
12024.347
12037.088
12051.345
12068.977
12078.993
12089.720
12108.156
12129.181

Isp

(Ibg/lb/Sec)

I
266.759
268.873
269.135
269.126
269.129
269.143
269.134
269.142
269.130
269.132
269.126
269.120
269.112
269.112
269.118
269.112
269.106
269.099
269.093
269.074
269.004
269.076
269.067
269.060
269.051
269.066
269.043
269.049
269.022
269.013
269.004
268.998
268.978
268.978
268.970
268.977
268.959
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TABLED.1

PREDICTED PERFORMANCE TIME HISTORY (60°F) FOR
1980 DESIGN POINT SRB HPM (MSFC 112-80)* — Continued

(Sec)
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Time

18.000
18.500
19.000
19.500
20.000
20.500
21.000
22.500
23.000
23.500
24.000
24.500
25.000
25.500
26.000
26.500
27.000
27.500
28.000
28.500
29.000
29.500
30.000
30.500
31.000
31.500
32.000
32.500
33.000
33.500
34.000
34.500
35.000
35.500
36.000
36.500
37.000
37.500

Thrust

(Iby)

3268287.7
3272769.7
3275480.0
3280039.8
3286318.5
3290919.3
3295615.0
3277483.0
3249180.2
3217832.5
3192836.0
3168899.8
3148361.8
3125977.3
3103506.5
3076853.8
3050445.2
3025346.2
3001211.2
2979721.2
2962103.8
2945932.0
2930426.3
2903261.5
2883179.5
2865725.0
2847781.7
2829902.2
2812404.5
2795026.0
2777653.5
2760333.5
2743510.5
2727510.0
2712193.8
2696748.5
2681886.0
2667007.5

(Ib,/Sec)

D-2

Mass Flow

12151.110
12168.334
12179.413
12196.161
12219.112
12237.017
12254.749
12190.457
12088.166
11972.918
11881.521
11794.597
11715.843
11638.239
11556.041
11459.714
11363.018
11270.849
11182.394
11104.252
11040.203
10981.470
10924.592
10825.132
10751.949
10687.898
10623.367
10558.459
10493.875
10430.771
10367.117
10304.718
10243.052
10185.406
10128.610
10071.948
10018.416

9964.308

Isp

(Ibg/lb/Sec)

268.970
268.958
268.936
268.940
268.949
268.931
268.926
268.856
268.790
268.759
268.723
268.674
268.642
268.595
268.561
268.493
268.454
268.422
268.387
268.341
268.302
268.264
268.241
268.196
268.154
268.128
268.068
268.022
268.004
267.960
267.929
267.871
267.841
267.786
267.776
267.748
267.696
267.656
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(Sec)
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Time

38.000
38.500
39.000
39.500
40.000
40.500
41.000
41.500
42.000
42.500
43.000
43.500
44.000
44.500
45.000
45.500
46.000
46.500
47.000
47.500
48.000
48.500
49.000
49.500
50.500
51.000
51.500
52.000
52.500
53.000
53.500
54.000
54.500
55.000
55.500
56.000
56.500
57.000

TABLED.1

PREDICTED PERFORMANCE TIME HISTORY (60°F) FOR
1980 DESIGN POINT SRB HPM (MSFC 112-80)* — Continued

Thrust

(Iby)

2651561.0
2636768.5
2621639.7
2606058.5
2591842.5
2578293.0
2563478.0
2551051.5
2539482.7
2528044.2
2519252.0
2509741.0
2498347.3
2487589.5
2476963.5
2465350.5
2453976.3
2443195.5
2432312.0
2425930.0
2415212.5
2403086.0
2394763.3
2385052.5
2350582.3
2332782.5
2323032.8
2316899.7
2313471.8
2312733.5
2313018.8
2314180.0
2315340.7
2317669.3
2322574.7
2328660.5
2333943.8
2334245.5

D-3

Mass Flow

(Ib,/Sec)

9907.646
9854.296
9798.208
9740.930
9689.681
9639.844
9586.400
9541.066
9498.941
9457.340
9424.472
9389.435
9347.901
9308.738
9270.078
9228.194
9186.284
9147.004
9106.863
9084.097
9045.211
9001.013
8970.481
8935.198
8807.770
8742.557
8706.783
8684.391
8671.956
8669.463
8670.793
8675.088
8679.992
8688.697
8706.867
8729.479
8749.321
8751.229

Isp

(Ibd/lb/Sec)

267.628
267.576
267.563
267.537
267.485
267.462
267.408
267.376
267.344
267.310
267.310
267.294
267.263
267.232
267.200
267.154
267.135
267.103
267.086
267.052
267.016
266.980
266.960
266.928
266.876
266.831
266.807
266.789
266.776
266.768
266.760
266.762
266.745
266.745
266.752
266.758
266.757
266.733
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(Sec)
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Time

57.500
58.000
58.500
59.000
59.500
60.000
60.500
61.000
61.500
62.000
62.500
63.000
63.500
64.000
64.500
65.000
65.500
66.000
66.500
67.000
67.500
68.000
68.500
69.000
69.500
70.000
70.500
71.000
71.500
72.000
72.500
73.000
73.500
74.000
74.500
75.000
75.500
76.000

TABLED.1

PREDICTED PERFORMANCE TIME HISTORY (60°F) FOR
1980 DESIGN POINT SRB HPM (MSFC 112-80)* — Continued

Thrust

(Iby)

2339060.3
2345375.5
2352422.3
2359830.0
2365166.2
2369632.8
2373463.3
2377415.0
2381384.7
2385218.0
2392392.3
2401682.3
2407445.8
2410503.3
2412524.7
2413939.3
2418902.0
2427592.0
2437879.7
2449209.3
2460853.0
2470508.5
2476177.3
2482169.0
2492037.5
2503684.8
2515825.0
2525571.5
2523011.5
2516835.0
2517391.5
2520943.2
2526254.5
2531825.3
2525970.5
2527447.0
2632558.0
2539164.0

D-4

Mass Flow

(Ib,/Sec)

8768.758
8792.125
8818.766
8846.860
8866.847
8883.667
8898.116
8913.013
8927.979
8942.448
8969.052
9003.521
9025.354
9037.162
9045.062
9050.675
9068.911
9101.820
9140.083
9182.181
9225.454
9261.478
9282.861
9305.279
9341.830
9385.008
9431.049
9467.347
9458.402
9436.076
9438.237
9451.549
9471.426
9492.315
9471.910
9477.090
9495.974
9520.540

Isp

(Ibd/lb/Sec)

266.749
266.759
266.752
266.742
266.743
266.740
266.738
266.735
266.733
266.730
266.739
266.749
266.743
266.732
266.723
266.714
266.725
266.715
266.724
266.735
266.746
266.751
266.747
266.748
266.761
266.775
266.760
266.767
266.748
266.725
266.723
266.723
266.724
266.724
266.680
266.690
266.698
266.704
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(Sec)
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Time

76.500
77.000
77.500
78.000
78.500
79.000
79.500
80.000
80.500
81.000
81.500
82.000
82.500
83.000
83.500
84.000
84.500
85.000
85.500
86.000
86.500
87.000
87.500
88.000
88.500
89.000
89.500
90.000
90.500
91.000
91.500
92.000
92.500
93.000
93.500
94.000
94.500
95.000

TABLED.1

PREDICTED PERFORMANCE TIME HISTORY (60°F) FOR
1980 DESIGN POINT SRB HPM (MSFC 112-80)* — Continued

Thrust

(Iby)

2545385.5
2551734.5
2559504.8
2560622.2
2559950.5
2557717.7
2557928.5
2553990.0
2548427.5
2534498.3
2516416.5
2505151.3
2492734.8
2470668.0
2453311.8
2447132.2
2441230.0
2426105.0
2408383.3
2395030.3
2382007.8
2363814.3
2346970.5
2333315.0
2318413.5
2306400.0
2290591.5
2271981.0
2264910.5
2264114.0
2246370.5
2228228.7
2215772.8
2207933.3
2198218.3
2186783.3
2173870.0
2166466.5

D-5

Mass Flow

(Ib,/Sec)

9543.892
9567.636
9596.501
9602.215
9600.028
9592.408
9593.119
9579.699
9558.539
9507.566
9441.273
9399.814
9354.389
9272.532
9208.925
9186.401
9165.063
9109.993
9045.193
8996.080
8948.412
8880.645
8818.878
8768.804
8714.192
8670.131
8612.297
8542.950
8517.160
8514.472
8451.484
8383.009
8337.036
8308.158
8272.670
8230.010
8182.595
8155.443

Isp

(Ibd/lb/Sec)

266.703
266.705
266.712
266.670
266.661
266.640
266.642
266.604
266.613
266.577
266.531
266.511
266.478
266.450
266.406
266.386
266.363
266.312
266.261
266.230
266.193
266.176
266.130
266.093
266.050
266.017
265.968
265.948
265.923
265.914
265.796
265.803
265.775
265.755
265.721
265.708
265.670
265.647
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(Sec)
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Time

95.500

96.000

96.500

97.000

97.500

98.000

98.500

99.000

99.500

98.500
100.000
100.500
101.000
101.500
102.000
102.500
103.000
103.500
104.000
104.500
105.000
105.500
106.000
106.500
107.000
107.500
108.000
108.500
109.000
109.500
110.000
110.500
111.000
111.500
112.000
112.500
113.000
113.250

TABLED.1

PREDICTED PERFORMANCE TIME HISTORY (60°F) FOR
1980 DESIGN POINT SRB HPM (MSFC 112-80)* — Continued

Thrust

(Iby)

2154710.0
2135650.3
2113642.5
2094378.6
2083866.5
2074835.9
2057579.6
2040809.8
2030566.3
2057579.6
2023487.4
2017763.3
2012515.1
2004999.7
1987037.1
1964916.6
1946851.5
1929820.8
1914623.3
1900343.1
1886759.3
1873520.5
1859031.0
1843963.5
1828558.3
1813102.0
1797740.9
1782567.1
1769338.1
1758006.0
1746673.6
1734586.2
1723243.8
1714301.9
1715231.8
1705927.4
1678691.0
1656175.5

D-6

Mass Flow

(Ib,/Sec)

8112.343
8042.449
7960.394
7889.395
7850.609
7817.452
7753.562
7691.750
7653.674
7753.562
7627.742
7606.806
7589.583
7560.004
7494.010
7411.535
7344.761
7281.808
7225.623
7173.863
7122.678
7073.757
7019.540
6963.840
6906.846
6849.678
6792.818
6736.641
6687.577
6645.573
6603.609
6558.131
6516.129
6483.036
6486.531
6452.295
6350.507
6266.557

Isp

(Ibd/lb/Sec)

265.609
265.547
265.520
265.468
265.440
265.411
265.372
265.325
265.306
265.372
265.280
265.258
265.168
265.211
265.150
265.116
265.067
265.019
264.977
264.898
264.895
264.855
264.837
264.791
264.746
264.699
264.653
264.608
264.571
264.538
264.503
264.494
264.458
264.429
264.430
264.391
264.340
264.288
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(Sec)
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Time

113.500
113.750
114.000
114.250
114.500
114.750
115.000
115.250
115.500
115.750
116.000
116.250
116.500
116.750
117.000
117.250
117.500
117.750
118.000
118.250
118.500
118.750
119.000
119.250
119.500
119.750
120.000
120.250
120.500
120.750
121.000
121.250
121.500
121.750
122.000
122.250
122.500
122.750

TABLED.1

PREDICTED PERFORMANCE TIME HISTORY (60°F) FOR
1980 DESIGN POINT SRB HPM (MSFC 112-80)* — Continued

Thrust

(Iby)

1626890.1
1597981.0
1563898.9
1523025.3
1466562.4
1401616.3
1332276.0
1254822.3
1173647.0
1092656.6
1012911.9
934522.2
859716.8
790131.0
721757.0
665302.4
623766.7
589129.4
558204.7
530093.6
504294.3
483269.1
463862.7
443743.8
423285.6
402596.2
381933.9
361392.3
343122.0
326442.1
312064.9
300911.3
289012.3
276895.1
264782.0
251853.9
238536.9
225113.2

D-7

Mass Flow

(Ib,/Sec)

6157.694
6049.263
5922.535
5769.440
5559.025
5317.133
5057.021
4768.763
4466.246
4163.982
3866.233
3573.135
3292.979
3031.814
2791.105
2599.330
2456.823
2337.130
2229.640
2131.153
2040.205
1965.495
1896.104
1824.133
1750.176
1675.037
1599.255
1523.611
1455.609
1393.130
1334.710
1277.869
1218.135
1157.835
1098.314
1035.362

971.105

906.984

Isp

(Ibd/lb/Sec)

264.204
264.161
264.059
263.981
263.816
263.604
263.451
263.134
262.782
262.407
261.989
261.541
261.076
260.613
258.592
255.951
253.892
252.074
250.356
248.736
247.178
245.877
244.640
243.263
241.853
240.351
238.820
237.195
235.724
234.323
233.807
235.479
237.258
239.149
241.080
243.252
245.635
248.200
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TABLED.1

PREDICTED PERFORMANCE TIME HISTORY (60°F) FOR
1980 DESIGN POINT SRB HPM (MSFC 112-80)* — Concluded

(Sec)

Time

123.000
123.150
123.650
124.150
124.650
125.150
125.650
126.150
126.650
127.150
127.650
128.150
128.650
129.150
129.650

Thrust

(Iby)

211749.3
206802.1
175993.4
148263.5
121571.4
96882.1
73060.9
56852.9
44612.5
35473.0
29137.5
21950.4
16777.4
12039.0
6989.4

Mass Flow

(Ib,/Sec)

843.895
821.073
677.567
552.543
445.474
353.922
267.413
208.441
163.855
130.514
107.380

81.058

62.080

44.660

25.999

Isp

(Ibd/lb/Sec)

250.919
251.868
259.743
268.329
272.903
273.739
273.214
272.753
272.268
271.795
271.349
270.799
270.255
269.570
268.833

* The original predicted nominal performance for the HPM design point,
designated as MSFC 112-80
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TABLED.1.1

PREDICTED PERFORMANCE TIME HISTORY (60°F)
FOR SRB HPM (TC-271-84)*

Vacuum Total Vacuum
Time Thrust Flowrate Isp
(Sec) (Ibg) (Ibp/Sec) (Sec)
0.000 258363.0 0.000 I
0.200 1429411.1 5418.171 263.818
0.300 2732744.5 9988.322 273.594
0.400 3055212.5 11157.204 273.833
0.500 3151735.8 11863.956 265.656
0.600 3152806.0 11881.812 265.347
0.700 3152243.5 11882.544 265.284
0.800 3159903.0 11890.441 265.752
0.900 3158953.0 11889.465 265.693
1.000 3157365.0 11883.766 265.687
2.000 3151423.0 11843.047 266.099
3.000 3153064.0 11861.430 265.825
4.000 3163909.0 11879.262 266.339
5.000 3187786.0 11958.262 266.576
6.000 3231184.0 12083.430 267.406
7.000 3249484.0 12154.430 267.350
8.000 3260320.0 12197.070 267.304
9.000 3271102.0 12237.555 267.300
10.000 3281704.0 12278.734 267.267
11.000 3292552.0 12320.078 267.251
12.000 3301004.0 12352.656 267.230
13.000 3303916.0 12366.203 267.173
14.000 3302768.0 12363.813 267.132
15.000 3301808.0 12361.047 267.114
16.000 3303148.0 12367.406 267.085
17.000 3305796.0 12378.125 267.068
18.000 3308628.0 12389.031 267.061
19.000 3312392.0 12404.906 267.023
20.000 3316536.0 12420.844 267.014
21.000 3316064.0 12425.672 266.872
22.000 3302200.0 12369.406 266.965
23.000 3250760.0 12188.625 266.704
24.000 3193192.0 11975.094 266.653
25.000 3142384.0 11784.063 266.664
26.000 3092448.0 11599.688 266.598
27.000 3047184.0 11430.000 266.595
28.000 3005792.0 11278.218 266.602
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Time
(Sec)

29.000
30.000
31.000
32.000
33.000
34.000
35.000
36.000
37.000
38.000
39.000
40.000
41.000
42.000
43.000
44.000
45.000
46.000
47.000
48.000
49.000
50.000
51.000
52.000
53.000
54.000
55.000
56.000
57.000
58.000
59.000
60.000
61.000
62.000
63.000
64.000
65.000

NSTS 08209, Volume |
Revision B

TABLED.1.1

PREDICTED PERFORMANCE TIME HISTORY (60°F)
FOR SRB HPM (TC-271-84)* - Continued

Vacuum
Thrust

(Ibg)

2969720.0
2934576.0
2900592.0
2867512.0
2835312.0
2804956.0
2773616.0
2743504.0
2713112.0
2683712.0
2656664.0
2630456.0
2604520.0
2580072.0
2558040.0
2538760.0
2521808.0
2505824.0
2489640.0
2472584.0
2459608.0
2439976.0
2414488.0
2390520.0
2384048.0
2387328.0
2395280.0
2406400.0
2417920.0
2428736.0
2439168.0
2449872.0
2461056.0
2472144.0
2482128.0
2490048.0
2498256.0

Total
Flowrate

(Ibp/Sec)

11139.875
11009.188
10882.563
10759.188
10638.969
10522.281
10408.969
10297.000
10183.906
10074.125
9973.063
9875.688
9778.563
9687.188
9605.406
9533.344
9468.969
9409.531
9350.375
9284.750
9237.500
9165.344
9070.531
8982.469
8954.313
8968.188
8997.813
9037.938
9082.438
9123.938
9162.125
9202.313
6245.125
9287.000
9323.625
9354.750
9386.188

D-10

Vacuum
Isp
(Sec)

266.585
266.557
266.536
266.518
266.503
266.487
266.464
266.437
266.412
266.397
266.384
266.357
266.350
266.339
266.313
266.303
266.323
266.307
266.261
266.306
266.263
266.218
266.190
266.132
266.246
266.200
266.204
266.255
266.219
266.194
266.223
266.224
266.200
266.194
266.219
266.180
266.166
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Time
(Sec)

66.000
67.000
68.000
69.000
70.000
71.000
72.000
73.000
74.000
75.000
76.000
77.000
78.000
79.000
80.000
81.000
82.000
83.000
84.000
85.000
86.000
87.000
88.000
89.000
90.000
91.000
92.000
93.000
94.000
95.000
96.000
97.000
98.000
99.000
100.000
101.000
102.000

NSTS 08209, Volume |
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TABLED.1.1

PREDICTED PERFORMANCE TIME HISTORY (60°F)
FOR SRB HPM (TC-271-84)* - Continued

Vacuum
Thrust

(Ibg)

2508304.0
2516320.0
2523936.0
2532288.0
2537984.0
2546176.0
2552320.0
2555248.0
2558944.0
2582480.0
2565552.0
2567744.0
2567232.0
2559440.0
2537968.0
2506528.0
2481360.0
2457696.0
2429008.0
2396688.0
2366208.0
2338480.0
2300400.0
2253600.0
2222096.0
2208240.0
2196896.0
2179568.0
2156768.0
2127408.0
2089904.0
2055808.0
2030912.0
2007232.0
1977968.0
1944288.0
1912800.0

Total
Flowrate

(Ibp/Sec)

9422.313
9454.500
9482.125
9514.625
9535.875
9567.625
9589.688
9603.188
9616.125
9630.000
9642.750
9650.625
9649.063
9622.063
9542.313
9431.375
9337.063
9250.063
9146.875
9028.000
8916.313
8813.688
8674.938
8503.625
8384.688
8334.688
8292.313
8231.188
8148.313
8039.063
7902.750
7775.500
7681.750
7597.313
7489.188
7362.720
7249.688

D-11

Vacuum
Isp
(Sec)

266.209
266.151
266.178
266.147
266.151
266.124
266.153
266.083
266.110
266.093
266.060
266.070
266.060
265.997
265.970
265.765
265.754
265.695
265.556
265.473
265.380
265.324
265.178
265.016
265.018
264.946
264.932
264.794
264.689
264.634
264.453
264.396
264.381
264.203
264.110
264.071
263.846
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TABLED.1.1

PREDICTED PERFORMANCE TIME HISTORY (60°F)
FOR SRB HPM (TC-271-84)* - Concluded

Vacuum Total Vacuum
Time Thrust Flowrate Isp
(Sec) (Ibg) (Ibp/Sec) (Sec)

103.000 1886208.0 7153.250 263.685
104.000 1858496.0 7045.125 263.799
105.000 1823072.0 6902.500 264.118
106.000 1782832.0 6744.688 264.331
107.000 1747376.0 6600.500 264.734
108.000 1723424.0 6497.313 265.252
109.000 1705632.0 6428.500 265.323
110.000 1673824.0 6311.438 265.205
111.000 1608480.0 6095.813 263.866
112.000 1505968.0 5735.813 262.555
113.000 1333008.0 5112.250 260.748
114.000 1103024.0 4263.688 258.702
115.000 878704.0 3411.719 257.555
116.000 702864.0 2734.219 257.062
117.000 566916.0 2214.250 256.031
118.000 458996.0 1821.234 252.025
119.000 366976.0 1480.906 247.805
120.000 295328.0 1163.844 253.752
121.000 230024.0 873.945 263.202
122.000 171092.0 622.023 275.057
123.000 122960.0 440.445 279.172
124.000 85307.0 309.066 275.015
125.000 60167.0 222.275 270.687

*Subsequent refinement to the performance predictions resulting in the
HPM performance baseline, TC-271-84
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TABLE D.2

HPM SRB NOMINAL THRUST-TIME LIMITS
(VACUUM - 60°F) (TC-271-84)*

Time Minimum Nominal Maximum
(Sec) (KIb) (KIb) (KIb)
1.0 3062.6 3157.4 3252.1
2.0 3056.9 3151.4 3246.0
3.0 3058.5 3153.1 3247.7
4.0 3069.0 3163.9 3258.8
5.0 3092.2 3187.8 3283.4
6.0 3134.2 3231.2 3328.1
7.0 3152.0 3249.5 3347.0
8.0 3162.5 3260.3 3358.1
9.0 3173.0 3271.1 3369.2
10.0 3183.3 3281.7 3380.2
11.0 3193.8 3292.6 3391.3
12.0 3202.0 3301.0 3400.0
13.0 3204.8 3303.9 3403.0
14.0 3203.7 3302.8 3401.9
15.0 3202.8 3301.8 3400.9
16.0 3204.1 3303.1 3402.2
17.0 3206.6 3305.8 3405.0
18.0 3209.4 3308.6 3407.9
19.0 3213.0 3312.4 3411.8
20.0 3217.0 3316.5 3416.0
21.0 3216.6 3316.1 3415.6
22.0 3203.1 3302.2 3101.3
23.0 3153.2 3250.8 3348.3
24.0 3097.4 3193.2 3289.0
25.0 3048.1 3142.4 3236.7
26.0 2999.7 3092.5 3185.2
27.0 2955.8 3047.2 3138.6
28.0 2916.6 3006.8 3097.0
29.0 2880.6 2969.7 3058.8
30.0 2846.5 2934.6 3022.6
31.0 2813.6 2900.6 2987.6
32.0 2781.5 2867.5 2953.5
33.0 2750.3 2835.3 2920.4
34.0 2719.9 2804.1 2888.2
35.0 2690.4 2773.6 2856.8
36.0 2661.2 2743.5 2825.8
37.0 2631.7 2713.1 2794.5
38.0 2603.2 2683.7 2764.2
NSTS 08209, Volume | D-13 CHANGE NO. 47
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TABLE D.2

HPM SRB NOMINAL THRUST-TIME LIMITS
(VACUUM - 60°F) (TC-271-84)* - Continued

Time Minimum Nominal Maximum
(Sec) (KIb) (KIb) (KIb)
39.0 2577.0 2656.7 2736.4
40.0 2551.5 2630.5 2709.4
41.0 2526.4 2604.5 2682.7
42.0 2502.7 2580.1 2657.5
43.0 2481.3 2558.0 2634.8
44.0 2462.6 2538.8 2614.9
45.0 2446.2 2521.8 2597.5
46.0 2430.7 2505.8 2581.0
47.0 2415.0 2489.6 2564.3
48.0 2398.4 2472.6 2546.8
49.0 2385.8 2459.6 2533.4
50.0 2366.8 2440.0 2513.2
51.0 2342.1 2414.5 2486.9
52.0 2318.8 2390.5 2462.2
53.0 23125 2384.0 2455.6
54.0 2315.7 2387.3 2458.9
55.0 2323.4 2395.3 2467.1
56.0 2334.2 2406.4 2478.6
57.0 2345.4 2417.9 2490.5
58.0 2355.9 2428.7 2501.6
29.0 2366.0 2439.2 2512.3
60.0 2376.4 2449.9 2523.4
61.0 2387.2 2461.1 2534.9
62.0 2398.0 2472.1 2546.3
63.0 2407.7 2482.1 2556.6
64.0 2415.3 2490.1 2564.8
65.0 2423.3 2498.2 2573.2
66.0 2433.1 2508.3 2583.6
67.0 2440.8 2516.3 2591.8
68.0 2448.2 2523.9 2599.7
69.0 2456.3 2532.3 2608.3
70.0 2461.8 2538.0 2614.1
71.0 2469.8 2546.2 2622.6
72.0 2475.7 2552.3 2628.9
73.0 2478.6 2555.3 2631.9
74.0 2482.2 2558.9 2635.7
75.0 2485.6 2562.5 2639.4
76.0 2488.6 2565.6 2642.5
NSTS 08209, Volume | D-14 CHANGE NO. 47
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Time

_(Sec)

77.0
78.0
79.0
80.0
81.0
82.0
83.0
84.0
85.0
86.0
87.0
88.0
89.0
90.0
91.0
92.0
93.0
94.0
95.0
96.0
97.0
98.0
99.0
100.0
101.0
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0
112.0
113.0
114.0

TABLE D.2

HPM SRB NOMINAL THRUST-TIME LIMITS
(VACUUM - 60°F) (TC-271-84)* - Continued

Minimum

2490.7
2490.2
2482.7
2461.8
2431.3
2406.9
2384.0
2356.1
2324.8
2295.2
2268.3
2231.4
2186.0
2155.4
2142.0
2131.0
2114.2
2092.1
2063.6
2027.2
1994.1
1970.0
1947.0
1918.6
1886.0
1855.4
1829.6
1786.0
1742.3
1698.7
1656.1
1578.1
1449.2
1243.6
1001.5

791.3

632.0

506.7

NSTS 08209, Volume |
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(KIb)

_ (Kib)

D-15

Nominal

2567.7
2567.2
2559.4
2538.0
2506.5
2481.4
2457.7
2429.0
2396.7
2366.2
2338.5
2300.4
2253.6
2222.1
2208.2
2196.9
2179.6
2156.8
2127.4
2089.9
2055.8
2030.9
2007.2
1978.0
1944.3
1912.8
1886.2
1858.5
1823.1
1782.8
1747.4
1723.4
1705.6
1673.8
1608.5
1506.0
1333.0
1103.0

Maximum
_(Klb)

2644.8
2644.2
2636.2
2614.1
2581.7
2555.8
2531.4
2501.9
2468.6
2437.2
2408.6
2369.4
2321.2
2288.8
2274.5
2262.8
2245.0
2221.5
2191.2
2152.6
2117.5
2091.8
2067.5
2037.3
2002.6
1970.2
1942.8
1914.3
1877.8
1836.3
1799.8
1775.1
1756.8
1741.3
1725.9
1710.4
1685.1
1632.0
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(Sec)

Time

115.0
116.0
117.0
118.0
119.0
120.0
121.0
122.0
123.0
124.0
125.0
126.0
127.0
128.0
129.0

TABLE D.2

HPM SRB NOMINAL THRUST-TIME LIMITS
(VACUUM - 60°F) (TC-271-84)* - Concluded

Minimum

408.3
323.3
254.7
189.7
138.2
94.1
65.8
42.4

(KIb)

_ (Kib)

Nominal

878.7
702.9
566.9
459.0
367.0
295.3
230.0
171.1
123.0

85.3

60.2

39.3

Maximum
(KIb)

1546.4
1406.0
1199.9
972.3
779.0
630.6
512.1
418.4
335.3
269.5
206.9
155.0
109.8
78.4
54.9

*The original HPM motor performance requirements, TC-271-84
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TABLE D.3
BLOCK Il MOTOR THRUST ADJUSTMENT INCREMENTS*

% of Action Time Thrust Adjustment (Ibs)
0.0 0
1.7 +23,500
4.0 + 34,000
5.0 +20,500
8.0 +22,500

11.0 + 18,000
15.0 +17,000
20.5 +9,000
29.0 +500
40.0 —5,500
60.0 —5,500
79.5 —6,500
82.0 +500
94.0 —18,500
100.0 0

*The original HPM "Block II” motor thrust adjustment increments that
were applied after the HPM thrust-time curve was reduced 0.736%
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TABLED.4
BLOCK Il MOTOR PREDICTION DESIGNATION*

Predictions Designations
Lightweight Case, Max Burn Rate TC-LT-271-84-MAX 2
Lightweight Case, Nom Burn Rate TC-LT-271-84-NOM 2
Lightweight Case, Min Burn Rate TC-LT-271-84-MIN 2
Midweight Case, Max Burn Rate TC-MD-271-84-MAX 2
Midweight Case, Nom Burn Rate TC-MD-271-84-NOM 2
Midweight Case, Min Burn Rate TC-MD-271-84-MIN 2

*The original HPM "Block 11" motor prediction designations
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TABLE D.5

BLOCK Il MOTOR PREDICTIONS PERFORMANCE SUMMARY,

PMBT = 70°F*

(a) TC-LT-271-84

Lightweight case
Parameter Nom 2 Min 2 Max 2
Action time total impulse, Vac, 106 |b-sec@ 294.70 294.70 294.70
Average specific impulse, Vac, sec? 265.40 265.40 265.40
Web time, sec 110.40 113.70 107.20
50 psia cue time, secP 119.93 123.35 116.60
Action time, sec® 122.24 125.66 118.91
Separation time, sec 125.93 129.35 122.60

(b) TC-MD-271-84

Midweight case
Parameter Nom 2 Min 2 Max 2
Action time total impulse, Vac, 108 Ib-sec? 294.40 294.40 294.40
Average specific impulse, Vac, sec? 265.40 265.40 265.40
Web time, sec 110.40 113.60 107.20
50 psia cue time, secP 119.91 123.31 116.60
Action time, sec® 122.17 125.57 118.85
Separation time, sec 125.91 129.31 122.60

NOTES: 2 Reduction of performance based upon table in Paragraph 5.4.

b Separation cue - The separation cue is defined as the time point at which

the headend chamber pressure has decayed to 50 psia. Separation event

occurs at t-Delay seconds after the last SRM to reach 50 psia of head

pressure. (t-Delay =4.9)

¢ End action time-The end of action time is defined as the time point at
which the headend chamber pressure has decayed to 22.1 psia.

* The original (degraded) HPM “Block 11" motor predictions performance summaries at

PMBT = 70°F, TC-LT-271-84, TC-MD-271-84
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TABLED.5.1
BLOCK Il SRB FILAMENT WOUND CASE PERFORMANCE SUMMARY,

PMBT = 56°F*
Filament Wound Case?
(TC-FWC-271-84)
Parameter Nom Min Max-A | Max-B
Action time total impulse, Vac, 108 Ib-sec 293.70 | 293.70 | 293.70 | 293.70
Average specific impulse, Vac, sec 265.30 | 265.30 | 265.30 | 265.30
Web time, sec 112.10 | 115.50 | 108.80 | 106.30
50 psia cue time, secP 121.74 | 125.29 | 118.31 | 115.70
Action time, sec® 124.00 | 127.56 | 120.57 | 117.96
Separation time, sec 128.61 | 132.16 | 125.18 | 122.57

NOTES: @2 Reduction of Performance based upon Table in Paragraph 5.4.

b Separation cue - The separation cue is defined as the time point at which
the headend chamber pressure has decayed to 50 psia. Separation event
occurs at t-Delay seconds after the last SRM to reach 50 psia of head
pressure. (t-Delay = 6.2)

¢ End action time - The end of action time is defined as the time point at
which the headend chamber pressure has decayed to 22.1 psia.

*The original (degraded) HPM “Block 1I” Filament Wound Case (FWC) motor prediction
performance summary at PMBT = 70°F, TC-FWC-271-84
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TABLE D.6
BLOCK MODEL COMPUTER FILE IDENTIFICATION**

TSO FILE ID $TT548

AC.TC27184.R2LW.BLOCK.MOD.DATA

AC.TC27184.R2LW.BLOCK.MOD450.DATA

AC.TC27184.R2LWMAX.BLOCK.MOD.DATA

AC.TC27184.R2LWMAX.BLOCK.MOD450.DATA

AC.TC27184.R2LWMIN.BLOCK.MOD.DATA

AC.TC27184.R2LWMIN.BLOCK.MOD450.DATA

AC.TC27184.R2MW.BLOCK.MOD.DATA

AC.TC27184.R2MW.BLOCK.MOD450.DATA

AC.TC27184.RZMWMAX.BLOCK.MOD.DATA

AC.TC27184. RZMWMAX.BLOCK.MOD450.DATA

AC.TC27184.RZMWMIN.BLOCK.MOD.DATA

AC.TC27184. RZMWMIN.BLOCK.MOD450.DATA

*NOTE: 1. PMBT =70°F.

CDC FILE
ID XX474

R2LWNOM

R2LWMAX

R2LWMIN

R2MWNOM

R2MWMAX

R2MWMIN

REMARKS*

Nom. rb = .3705, light wt.
case, full data set

Nom. rb = .3705, light wit.
case, data set < 450 pts.

Max. rb = .3780 (+ 2.0%), light
wt. case, full data set

Max. rb = .3780 (+ 2.0%), light
wt. case, data set < 450 pts.
Min. rb = .3630 (—2.0%), light
wt. case, full data set

Min. rb = .3630 (—2.0%), light
wt. case, data set < 450 pts.
Nom. rb = .3705, medium wit.
case, full data set

Nom. rb = .3705, medium wt.
case, data set < 450 pts.

Max. rb = .3780 (+ 2.0%),
medium wt. case, full data set
Max. rb = .3780 (+ 2.0%),
medium wt. case, data sec

< 450 pts.

Min. rb = .3630 (—2.0%),
medium wt. case, full data set
Min. rb = .3630 (—2.0%),
medium wt. case, data set
<450 pts.

2. All thrust values have been adjusted in accordance with MSFC MEMO

ELO1 (8-85) for compatibility with IVBC-3 Aero.

3. The “data set < 450 points” models have fewer points during ignition.

**The original HPM Block model computer file identification that can be obtained by
contacting the Director of Dept. 287 at RI/STSD, Mail Code AE70, Downey, California.
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Time
(Sec)
0.000
0.200
0.300
0.400
0.500
0.600
0.700
0.800
0.900
1.000
2.000
3.000
4.000
5.000
6.000
7.000
8.000
9.000
10.000
11.000
12.000
13.000
14.000
15.000
16.000
17.000
18.000
19.000
20.000
21.000
22.000
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TABLE D.7

FOR RSRM (TC-R236-89)

Vacuum
Thrust

(Iby)

258363.0
1733790.1
2753579.0
3072237.0
3165807.5
3165784.0
3165852.8
3173496.5
3171845.5
3167325.0
3157544.8
3169150.5
3191901.8
3222844.8
3258293.5
3279011.0
3292055.5
3302649.5
3309122.5
3311314.8
3311387.3
3311557.5
3313086.8
3316118.0
3320080.8
3324181.8
3327818.5
3330601.8
3332088.5
3332071.3
3319294.8

D-22

Total
Flowrate

(Iby/Sec)

0.000
5655.002
10021.700
11160.996
11830.981
11834.579
11833.479
11840.175
11838.677
11817.289
11773.316
11809.395
11882.448
11990.783
12109.108
12186.461
12227.436
12264.013
12286.399
12289.697
12285.600
12283.501
12286.600
12294.295
12304.788
12316.281
12326.575
12333.771
12335.568
12332.071
12281.202

PREDICTED PERFORMANCE TIME HISTORY (60°F)

Vacuum
Isp

~ (Sec)

I
306.594
274.762
275.265
267.586
267.503
267.534
268.028
267.922
268.025
268.195
268.358
268.623
268.777
269.078
269.070
269.235
269.296
269.332
269.438
269.534
269.594
269.650
269.728
269.820
269.901
269.971
270.039
270.120
270.196
270.274
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Time
(Sec)
23.000
24.000
25.000
26.000
27.000
28.000
29.000
30.000
31.000
32.000
33.000
34.000
35.000
36.000
37.000
38.000
39.000
40.000
41.000
42.000
43.000
44.000
45.000
46.000
47.000
48.000
49.000
50.000
51.000
52.000
53.000
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TABLE D.7

Vacuum
Thrust

(Iby)

3259814.0
3197395.5
3143216.0
3094876.0
3050562.5
3009755.8
2972103.0
2936559.0
2901934.5
2868002.8
2835034.8
2803098.0
2772050.0
2741649.3
2711669.8
2682012.5
2652818.0
2624565.5
2597988.0
2573696.0
2551729.5
2531222.8
2511583.3
2494920.3
2475283.5
2441114.0
2410397.5
2388885.0
2377110.3
2372405.8
2373485.5

D-23

Total
Flowrate

(Iby/Sec)

12069.633
11843.673
11648.294
11475.602
11317.598
11171.390
11035.873
10908.852
10786.427
10666.001
10547.975
10433.446
10322.414
10214.182
10107.647
10002.213
9898.077
9796.939
9701.898
9615.552
9538.199
9466.145
9396.387
9338.223
9268.865
9145.442
9034.812
8953.453
8919.482
8903.592
8909.188

PREDICTED PERFORMANCE TIME HISTORY (60°F)
FOR RSRM (TC-R236-89) - Continued

Vacuum
Isp

~ (Sec)

270.084
269.967
269.843
269.692
269.542
269.416
269.313
269.190
269.036
268.892
268.775
268.665
268.547
268.416
268.279
268.142
268.013
267.896
267.781
267.660
267.527
267.397
267.292
267.173
267.054
266.921
266.790
266.663
266.508
266.455
266.409
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Time

(Sec)

54.000
55.000
56.000
57.000
58.000
59.000
60.000
61.000
62.000
63.000
64.000
65.000
66.000
67.000
68.000
69.000
70.000
71.000
72.000
73.000
74.000
75.000
76.000
77.000
78.000
79.000
80.000
81.000
82.000
83.000
84.000
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TABLE D.7

PREDICTED PERFORMANCE TIME HISTORY (60°F)
FOR RSRM (TC-R236-89) - Continued

Vacuum
Thrust

(Iby)

2379577.0
2389771.5
2402580.0
2416223.0
2429314.0
2441515.0
2453531.5
2466025.5
2478527.0
2489775.5
2499092.5
2507110.5
2515634.0
2527032.0
2538394.5
2545925.5
2553782.3
2559650.0
2566106.0
2570909.8
2575182.3
2578956.8
2580472.5
2582789.5
2577358.8
2554084.0
2520120.5
2497565.5
2478923.3
2452227.0
2419038.5

D-24

Total
Flowrate

(Iby/Sec)

8934.673
8975.247
9024.518
9076.484
9126.754
9173.924
9220.596
9269.565
9317.836
9360.210
9396.887
9430.666
9461.348
9508.418
9549.992
9581.973
9611.454
9635.839
9663.122
9680.012
9700.598
9714.190
9723.984
9732.379
9716.289
9628.344
9506.219
9420.672
9352.915
9254.476
9129.353

Vacuum
Isp

~ (Sec)

266.331
266.262
266.228
266.207
266.175
266.136
266.093
266.035
265.998
265.996
265.949
265.847
265.885
265.768
265.801
265.700
265.702
265.639
265.557
265.590
265.466
265.483
265.372
265.381
265.262
265.267
265.102
265.115
265.043
264.977
264.974
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Time
(Sec)
85.000
86.000
87.000
88.000
89.000
90.000
91.000
92.000
93.000
94.000
95.000
96.000
97.000
98.000
99.000
100.000
101.000
102.000
103.000
104.000
105.000
106.000
107.000
108.000
109.000
110.000
111.000
112.000
113.000
114.000
115.000
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TABLE D.7

PREDICTED PERFORMANCE TIME HISTORY (60°F)
FOR RSRM (TC-R236-89) - Continued

Vacuum
Thrust

(Iby)

2390293.5
2364809.5
2329393.5
2287906.0
2244085.8
2213390.5
2198700.0
2188556.0
2174447.0
2153707.5
2126127.5
2093145.3
2060238.0
2034381.0
2012341.8
1987773.8
1959839.3
1930200.8
1898682.6
1863225.0
1823619.1
1786005.0
1756764.6
1735059.3
1720634.6
1682348.1
1605352.8
1490336.0
1315278.9
1081958.6

841947.5

D-25

Total
Flowrate

(Iby/Sec)

9026.116
8927.776
8798.856
8644.353
8479.554
8366.225
8314.058
8274.382
8221.413
8147.359
8045.723
7918.102
7798.376
7704.334
7619.186
7527.642
7424.407
7312.076
7173.962
7005.267
6821.580
6643.291
6499.180
6418.729
6361.065
6221.751
5943.123
5534.976
4894.373
4035.503
3202.119

Vacuum
Isp

~ (Sec)

264.820
264.882
264.738
264.671
264.647
264.563
264.456
264.498
264.486
264.344
264.256
264.349
264.188
264.057
264.115
264.063
263.973
263.974
264.663
265.975
267.331
268.843
270.306
270.312
270.495
270.398
270.119
269.258
268.733
268.110
262.934
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TABLE D.7

PREDICTED PERFORMANCE TIME HISTORY (60°F)
FOR RSRM (TC-R236-89) - Concluded

Vacuum Total Vacuum
Time Thrust Flowrate Isp
(Sec) (Iby) (Iby/Sec) (Sec)
116.000 671201.1 2601.991 257.957
117.000 538984.1 2133.680 252.608
118.000 430012.3 1710.542 251.390
119.000 340508.7 1364.356 249.575
120.000 263683.3 1056.347 249.618
121.000 193529.5 776.220 249.323
122.000 137364.1 554.657 247.656
123.000 96550.4 397.355 242.983
124.000 67679.6 282.025 239.977
125.000 47334.8 197.478 239.697
126.000 31297.6 130.819 239.244
127.000 20087.5 83.848 239.570
128.000 13244.2 56.165 235.809
129.000 9140.0 42.673 214.187
129.500 7694.0 39.775 193.438
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TABLE D.8

RSRM NOMINAL THRUST-TIME LIMITS
(VACUUM - 60°F) (TC-R236-89)

Time Minimum Nominal Maximum
Sec Klb Klb Klb
1.0 3072.3 3167.3 3262.3
2.0 3062.8 3157.5 3252.3
3.0 3074.1 3169.1 3264.2
4.0 3096.1 3191.9 3287.7
5.0 3126.2 3222.8 3319.5
6.0 3160.5 3258.3 3356.0
7.0 3180.6 3279.0 3377.4
8.0 3193.3 3292.1 3390.8
9.0 3203.6 3302.6 3401.7
10.0 3209.8 3309.1 3408.4
11.0 3212.0 3311.3 3410.7
12.0 3212.0 3311.4 3410.7
13.0 3212.2 3311.6 3410.9
14.0 3213.7 3313.1 3412.5
15.0 3216.6 3316.1 3415.6
16.0 3220.5 3320.1 3419.7
17.0 3224.5 3324.2 3423.9
18.0 3228.0 3327.8 3427.7
19.0 3230.7 3330.6 3430.5
20.0 3232.1 3332.1 3432.0
21.0 3232.1 3332.1 3432.0
22.0 3219.7 3319.3 3418.9
23.0 3162.0 3259.8 3357.6
24.0 3101.5 3197.4 3293.3
25.0 3048.9 3143.2 3237.5
26.0 3002.0 3094.9 3187.7
27.0 2959.0 3050.6 3142.1
28.0 2919.5 3009.8 3100.0
29.0 2882.9 2972.1 3061.3
30.0 2848.5 2936.6 3024.7
31.0 2814.9 2901.9 2989.0
32.0 2782.0 2868.0 2954.0
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TABLE D.8

RSRM NOMINAL THRUST-TIME LIMITS
(VACUUM - 60°F) (TC-R236-89) - Continued

Time Minimum Nominal Maximum
Sec Klb Klb Klb
33.0 2750.0 2835.0 2920.1
34.0 2719.0 2803.1 2887.2
35.0 2688.9 2772.0 2855.2
36.0 2659.4 2741.6 2823.9
37.0 2630.3 2711.7 2793.0
38.0 2601.6 2682.0 2762.5
39.0 2573.2 2652.8 2732.4
40.0 2545.8 2624.6 2703.3
41.0 2520.0 2598.0 2675.9
42.0 2496.5 2573.7 2650.9
43.0 2475.2 2551.7 2628.3
44.0 2455.3 2531.2 2607.2
45.0 2436.2 2511.6 2586.9
46.0 2420.1 2494.9 2569.8
47.0 2401.0 2475.3 2549.5
48.0 2367.9 2441.1 2514.3
49.0 2338.1 24104 2482.7
50.0 2317.2 2388.9 2460.6
51.0 2305.8 2377.1 2448.4
52.0 2301.2 2372.4 2443.6
53.0 2302.3 2373.5 24447
54.0 2308.2 2379.6 2451.0
55.0 2318.1 2389.8 2461.5
56.0 2330.5 2402.6 2474.7
57.0 2343.7 2416.2 2488.7
58.0 2356.4 2429.3 2502.2
59.0 2368.3 2441.5 2514.8
60.0 2379.9 2453.5 2527.1
61.0 2392.0 2466.0 2540.0
62.0 2404.2 2478.5 2552.9
63.0 2415.1 2489.8 2564.5
64.0 24241 2499.1 2574.1
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TABLE D.8

RSRM NOMINAL THRUST-TIME LIMITS
(VACUUM - 60°F) (TC-R236-89) - Continued

Time Minimum Nominal Maximum
Sec Klb Klb Klb
65.0 2431.9 2507.1 2582.3
66.0 2440.2 2515.6 2591.1
67.0 2451.2 2527.0 2602.8
68.0 2462.2 2538.4 2614.5
69.0 2469.5 2545.9 2622.3
70.0 2477.2 2553.8 2630.4
71.0 2482.9 2559.6 2636.4
72.0 2489.1 2566.1 2643.1
73.0 2493.8 2570.9 2648.0
74.0 2497.9 2575.2 2652.4
75.0 2501.6 2579.0 2656.3
76.0 2503.1 2580.5 2657.9
77.0 2505.3 2582.8 2660.3
78.0 2500.0 2577.4 2654.7
79.0 2477.5 2554.1 2630.7
80.0 24445 2520.1 2595.7
81.0 2422.6 2497.6 2572.5
82.0 2404.6 2478.9 2553.3
83.0 2378.7 2452.2 2525.8
84.0 2346.5 2419.0 2491.6
85.0 2318.6 2390.3 2462.0
86.0 2293.9 2364.8 2435.8
87.0 2259.5 2329.4 2399.3
88.0 2219.3 2287.9 2356.5
89.0 2176.8 22441 2311.4
90.0 2147.0 2213.4 2279.8
91.0 2132.7 2198.7 2264.7
92.0 2122.9 2188.6 2254.2
93.0 2109.2 2174.4 2239.7
94.0 2089.1 2153.7 2218.3
95.0 2062.3 2126.1 2189.9
96.0 2030.3 2093.1 2155.9
NSTS 08209, Volume | D-29 CHANGE NO. 49

Revision B




TABLE D.8

RSRM NOMINAL THRUST-TIME LIMITS
(VACUUM - 60°F) (TC-R236-89) - Concluded

Time Minimum Nominal Maximum
Sec Klb Klb Klb
97.0 1998.4 2060.2 2122.0
98.0 1973.3 2034.4 2095.4
99.0 1952.0 2012.3 2072.7
100.0 1928.1 1987.8 2047.4
101.0 1901.0 1959.8 2018.6
102.0 1872.3 1930.2 1988.1
103.0 1841.7 1898.7 1955.6
104.0 1807.3 1863.2 1919.1
105.0 1768.9 1823.6 1878.3
106.0 1732.4 1786.0 1839.6
107.0 1661.1 1756.8 1809.5
108.0 1569.7 1735.1 1787.1
109.0 1432.8 1720.6 1772.1
110.0 1224.5 1682.3 1755.6
111.0 972.5 1605.3 1739.0
112.0 757.3 1490.3 1724.8
113.0 603.1 1315.3 1696.5
114.0 479.7 1082.0 1633.2
115.0 378.6 841.9 1534.9
116.0 295.6 671.2 1387.8
117.0 218.8 539.0 1178.3
118.0 155.1 430.0 939.1
119.0 108.2 340.5 743.8
120.0 74.9 263.7 600.5
121.0 52.1 193.5 484.1
122.0 - 137.4 387.6
123.0 - 96.6 308.8
124.0 - 67.7 234.8
125.0 - - 171.4
126.0 - - 122.5
127.0 - - 86.7
128.0 - - 61.6
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TABLE D.9
RSRM BLOCK MOTOR THRUST ADJUSTMENT INCREMENTS*

% of Action Time Thrust Adjustment (Ibs)
0.0 0
4.546 +16,750

10.101 +12,500
11.238 +11,000
12.122 + 7,000
14.395 + 7,000
24.243 +12,500
33.713 +180
35.355 +180
41.290 —12,500
43.436 —15,500
49.497 —2,500
51.517 —2,500
61.492 +5,000
65.154 +5,000
73.235 + 8,000
75.256 + 8,000
79.549 0
87.630 —22,500
90.155 —-33,875
93.438 —-33,875
97.479 0
100.000 +10,000
101.160 0
110.000 0

*Applied to each motor
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TABLE D.10

UNDEGRADED RSRM BLOCK MOTOR PREDICTIONS PERFORMANCE

SUMMARY, PMBT =70°F
T - DELAY I-LOAD =4.9 SEC

Lightweight Case
Parameter
Nom Min Max
Action time total impulse, Vac, 108 Ib-sec 297.20 297.30 297.20
Average specific impulse, Vac, sec 268.50 268.50 268.50
Web time, sec 110.20 113.70 106.87
50 psia cue time, secP 119.70 | 123.00 | 116.50
Action time, sec® 122.02 125.07 118.84
Separation time, sec 124.80 128.00 121.60
Midweight Case
Parameter
Nom Min Max
Action time total impulse, Vac, 108 Ib-sec 297.00 297.00 297.00
Average specific impulse, Vac, sec 268.50 268.50 268.50
Web time, sec 110.20 113.80 106.90
50 psia cue time, secP 119.89 | 123.06 | 116.50
Action time, sec® 122.22 125.11 118.89
Separation time, sec 124.96 128.16 121.60

NOTES: P Separation cue - The separation cue is defined as the time point at which
the headend chamber pressure has decayed to 50 psia. Separation
event occurs at t-Delay seconds after the last RSRM to reach 50 psia of
head pressure (t-Delay I-Load = 4.9). These events occur at an even
0.16 second cycle time.

¢ End of action time - The end of action time is defined as the time point at
which the headend chamber pressure has decayed to 22.1 psia.
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TABLE D.11

DEGRADED RSRM BLOCK MOTOR PREDICTIONS PERFORMANCE

SUMMARY, PMBT =70°F
T - DELAY I-LOAD =4.9 SEC

Lightweight Case
Parameter
Nom Min Max
Action time total impulse, Vac, 108 Ib-sec? 293.90 293.90 293.90
Average specific impulse, Vac, sec? 265.60 265.60 265.60
Web time, sec 110.20 113.70 106.87
50 psia cue time, secP 119.70 | 123.00 | 116.50
Action time, sec® 122.02 125.07 118.84
Separation time, sec 124.80 128.00 121.60
Midweight Case
Parameter
Nom Min Max
Action time total impulse, Vac, 108 Ib-sec? 293.70 293.70 273.70
Average specific impulse, Vac, sec? 265.60 265.60 265.60
Web time, sec 110.20 113.80 106.90
50 psia cue time, secP 119.89 | 123.06 | 116.50
Action time, sec® 122.22 125.11 118.89
Separation time, sec 124.96 128.16 121.60

NOTES: 2 Reduction of Performance based upon Paragraph 5.4.

b Separation cue - The separation cue is defined as the time point at which
the headend chamber pressure has decayed to 50 psia. Separation
event occurs at t-Delay seconds after the last RSRM to reach 50 psia of
head pressure (t-Delay I-Load = 4.9). These events occur at an even
0.16 second cycle time.

¢ End of action time - The end of action time is defined as the time point at
which the headend chamber pressure has decayed to 22.1 psia.
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TABLE D.12

DEGRADED RSRM BLOCK MOTOR PREDICTIONS PERFORMANCE

SUMMARY, PMBT =70°F
T - DELAY I-LOAD =4.42 SEC

Lightweight Case
Parameter
Nom Min Max
Action time total impulse, Vac, 108 Ib-sec? 293.90 293.90 293.90
Average specific impulse, Vac, sec? 265.60 265.60 265.60
Web time, sec 110.20 113.70 106.87
50 psia cue time, secP 119.70 | 123.00 | 116.50
Action time, sec® 122.02 125.07 118.84
Separation time, sec 124.32 127.52 121.12
Midweight Case
Parameter
Nom Min Max
Action time total impulse, Vac, 108 Ib-sec? 293.70 293.70 273.70
Average specific impulse, Vac, sec? 265.60 265.60 265.60
Web time, sec 110.20 113.80 106.90
50 psia cue time, secP 119.89 | 123.06 | 116.50
Action time, sec® 122.22 125.11 118.89
Separation time, sec 124.48 127.68 121.12

NOTES: 2 Reduction of Performance based upon Paragraph 5.4.

b Separation cue - The separation cue is defined as the time point at which
the headend chamber pressure has decayed to 50 psia. Separation
event occurs at t-Delay seconds after the last RSRM to reach 50 psia of
head pressure (t-Delay I-Load = 4.42). These events occur at an even
0.16 second cycle time.

¢ End of action time - The end of action time is defined as the time point at
which the headend chamber pressure has decayed to 22.1 psia.
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RSRM SRB NOMINAL THRUST-TIME LIMITS

TABLE D.13

(VACUUM - 60°F)

Time Minimum Nominal Maximum
Seconds (klb) (klb) (klb)
1.0 3072.3 3167.3 3262.3
2.0 3062.8 31575 3252.3
3.0 3074.1 3169.1 3264.2
4.0 3096.1 3191.9 3287.7
5.0 3126.2 3222.8 33195
6.0 3160.5 3258.3 3356.0
7.0 3180.6 3279.0 3377.4
8.0 3193.3 3292.1 3390.8
9.0 3203.6 3302.6 3401.7
10.0 3209.8 3309.1 3408.4
11.0 3212.0 3311.3 3410.7
12.0 3212.0 3311.4 3410.7
13.0 3212.2 3311.6 3410.9
14.0 32137 33131 34125
15.0 3216.6 3316.1 3415.6
16.0 32205 3320.1 3419.7
17.0 32245 3324.2 3423.9
18.0 3228.0 3327.8 3427.7
19.0 3230.7 3330.6 3430.5
20.0 3232.1 3332.1 3432.0
21.0 3232.1 3332.1 3432.0
22.0 3219.7 3319.3 3418.9
23.0 3162.0 3259.8 3357.6
24.0 31015 3197.4 3293.3
25.0 3048.9 3143.2 32375
26.0 3002.0 3094.9 3187.7
27.0 2959.0 3050.6 3142.1
28.0 29195 3009.8 3100.0
29.0 2882.9 2972.1 3061.3
30.0 2848.5 2936.6 3024.7
31.0 2814.9 2901.9 2989.0
32.0 2782.0 2868.0 2954.0
33.0 2750.0 2835.0 2920.1
34.0 2719.0 2803.1 2887.2
35.0 2688.9 2772.0 2855.2
36.0 2659.4 2741.6 2823.9
37.0 2630.3 2711.7 2793.0
38.0 2601.6 2682.0 2762.5
39.0 2573.2 2652.8 2732.4
40.0 2545.8 2624.6 2703.3
41.0 2520.0 2598.0 2675.9
42.0 2496.5 2573.7 2650.9
43.0 2475.2 2551.7 2628.3
44.0 2455.3 2531.2 2607.2
45.0 2436.2 2511.6 2586.9
46.0 2420.1 2494.9 2569.8
47.0 2401.0 2475.3 25495
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RSRM SRB NOMINAL THRUST-TIME LIMITS
(VACUUM - 60°F) - Continued

TABLE D.13

Time Minimum Nominal Maximum
Seconds (klb) (klb) (klb)
48.0 2367.9 2441.1 2514.3
49.0 2338.1 2410.4 2482.7
50.0 2317.2 2388.9 2460.6
51.0 2305.8 2377.1 2448.4
52.0 2301.2 2372.4 2443.6
53.0 2302.3 23735 2444.7
54.0 2308.2 2379.6 2451.0
55.0 2318.1 2389.8 2461.5
56.0 2330.5 2402.6 2474.7
57.0 2343.7 2416.2 2488.7
58.0 2356.4 2429.3 2502.2
59.0 2368.3 24415 2514.8
60.0 2379.9 24535 2527.1
61.0 2392.0 2466.0 2540.0
62.0 2404.2 24785 2552.9
63.0 2415.1 2489.8 2564.5
64.0 2424.1 2499.1 2574.1
65.0 2431.9 2507.1 2582.3
66.0 2440.2 2515.6 2591.1
67.0 2451.2 2527.0 2602.8
68.0 2462.2 2538.4 26145
69.0 2469.5 2545.9 2622.3
70.0 2477.2 2553.8 2630.4
71.0 2482.9 2559.6 2636.4
72.0 2489.1 2566.1 2643.1
73.0 2493.8 2570.9 2648.0
74.0 2497.9 2575.2 2652.4
75.0 2501.6 2579.0 2656.3
76.0 2503.1 2580.5 2657.9
77.0 2505.3 2582.8 2660.3
78.0 2500.0 2577.4 2654.7
79.0 24775 2554.1 2630.7
80.0 24445 2520.1 2595.7
81.0 2422.6 2497.6 25725
82.0 2404.6 2478.9 2553.3
83.0 2378.7 2452.2 2525.8
84.0 2346.5 2419.0 2491.6
85.0 2318.6 2390.3 2462.0
86.0 2293.9 2364.8 2435.8
87.0 22595 2329.4 2399.3
88.0 2219.3 2287.9 2356.5
89.0 2176.8 2244.1 2311.4
90.0 2147.0 2213.4 2279.8
91.0 2132.7 2198.7 2264.7
92.0 2122.9 2188.6 2254.2
93.0 2109.2 2174.4 2239.7
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TABLE D.13

RSRM SRB NOMINAL THRUST-TIME LIMITS
(VACUUM - 60°F) - Concluded

Time Minimum Nominal Maximum
Seconds (klb) (klb) (klb)
94.0 2089.1 2153.7 2218.3
95.0 2062.3 2126.1 2189.9
96.0 2030.3 2093.1 2155.9
97.0 1998.4 2060.2 2122.0
98.0 1973.3 2034.4 2095.4
99.0 1952.0 2012.3 2072.7
100.0 1928.1 1987.8 2047.4
101.0 1901.0 1959.8 2018.6
102.0 1872.3 1930.2 1988.1
103.0 1841.7 1898.7 1955.6
104.0 1807.3 1863.2 1919.1
105.0 1768.9 1823.6 1878.3
106.0 1732.4 1786.0 1839.6
107.0 1661.1 1756.8 1809.5
108.0 1569.7 1735.1 1787.1
109.0 1432.8 1720.6 1772.1
110.0 1224.5 1682.3 1755.6
111.0 972.5 1605.3 1739.0
112.0 757.3 1490.3 1724.8
113.0 603.1 1315.3 1696.5
114.0 479.7 1082.0 1633.2
115.0 378.6 841.9 1534.9
116.0 295.6 671.2 1387.8
117.0 218.8 539.0 1178.3
118.0 155.1 430.0 939.1
119.0 108.2 340.5 743.8
120.0 74.9 263.7 600.5
121.0 52.1 193.5 484.1
122.0 - 137.4 387.6
123.0 - 96.6 308.8
124.0 - 67.7 234.8
125.0 - - 171.4
126.0 - - 122.5
127.0 - - 86.7
128.0 - - 61.6
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FIGURE D-1

HPM SRB NOMINAL PERFORMANCE REQUIREMENTS
(VACUUM, 60°F PMBT)*

NOMINAL IMPULSE REQUIREMENTS, 10% LB SEC

t
DEVELOPMENT I, = thl Fdt = 63.1 (MIN)
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t
_ 2 _ +3%
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NOTE: THE NOMINAL THRUST-TIME CURVE OF THE QUALIFIED SRM MUST FALL WITHIN

THE PREDICTABILITY ENVELOPE AND IS FURTHER CONSTRAINED BY THE TOTAL
IMPULSE REQUIREMENTS.

*The original HPM Nominal Performance Requirement
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APPENDIX E

MEANS AND STANDARD DEVIATION VERSUS JULIAN DAY FOR
30-DAY AVERAGE AMBIENT TEMPERATURE (DEG F), KSC
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MEANS AND STANDARD DEVIATION VERSUS JULIAN DAY FOR
30-DAY AVERAGE AMBIENT TEMPERATURE (DEG F), KSC

MONTH = 1 MONTH = 2
JULIAN DAY OF 30 DAY 30 DAY JULIAN DAY OF 30 DAY 30 DAY
DAY MONTH MEANT SIGMAT DAY MONTH MEANT SIGMAT

1 1 61.9 3.2 32 1 59.3 4.0
2 2 61.8 3.2 33 2 59.4 4.0
3 3 61.7 3.3 34 3 59.4 4.1
4 4 61.6 3.3 35 4 59.3 4.1
5 5 61.5 3.3 36 5 59.3 4.1
6 6 61.4 3.3 37 6 59.3 4.2
7 7 61.4 3.2 38 7 59.3 4.2
8 8 61.3 3.3 39 8 59.3 4.2
9 9 61.1 3.4 40 9 59.2 4.1
10 10 61.0 3.5 41 10 59.2 4.0
11 11 60.9 3.6 42 11 59.2 3.9
12 12 60.8 3.6 43 12 59.2 3.9
13 13 60.7 3.6 44 13 59.2 3.9
14 14 60.5 3.6 45 14 59.2 4.0
15 15 60.3 3.6 46 15 59.3 4.0
16 16 60.3 3.6 a7 16 59.4 4.1
17 17 60.2 3.7 48 17 59.5 4.2
18 18 60.2 3.7 49 18 59.6 4.2
19 19 60.1 3.7 50 19 59.7 4.2
20 20 60.1 3.8 51 20 59.8 4.2
21 21 60.0 3.9 52 21 59.9 4.1
22 22 59.9 3.9 53 22 60.0 4.1
23 23 59.8 3.9 54 23 60.1 4.0
24 24 59.7 3.8 55 24 60.1 4.0
25 25 59.8 3.8 56 25 60.1 3.9
26 26 59.8 3.8 57 26 60.0 3.8
27 27 59.7 3.8 58 27 60.1 3.8
28 28 59.6 3.8 59 28 60.3 3.8
29 29 59.4 3.9
30 30 59.4 4.0
31 31 59.3 4.0
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MEANS AND STANDARD DEVIATION VERSUS JULIAN DAY FOR
30-DAY AVERAGE AMBIENT TEMPERATURE (DEG F), KSC - Continued

MONTH = 3 MONTH = 4
JULIAN DAY OF 30 DAY 30 DAY JULIAN DAY OF 30 DAY 30 DAY
DAY MONTH MEANT SIGMAT DAY MONTH MEANT SIGMAT

60 1 60.4 3.7 91 1 65.5 2.8
61 2 60.5 3.6 92 2 65.6 2.8
62 3 60.6 3.6 93 3 65.8 2.7
63 4 60.7 3.5 94 4 65.9 2.5
64 5 60.8 3.5 95 5 66.1 2.4
65 6 60.9 3.5 96 6 66.2 2.3
66 7 61.0 3.3 97 7 66.4 2.2
67 8 61.1 3.1 98 8 66.6 2.3
68 9 61.2 3.0 99 9 66.8 2.3
69 10 61.3 2.9 100 10 67.0 2.3
70 11 61.5 2.8 101 11 67.1 2.2
71 12 61.8 2.8 102 12 67.2 2.2
72 13 62.0 2.8 103 13 67.4 2.2
73 14 62.3 2.9 104 14 67.5 2.2
74 15 62.5 2.9 105 15 67.6 2.1
75 16 62.7 2.9 106 16 67.7 2.0
76 17 62.9 2.8 107 17 67.8 2.0
77 18 63.0 2.8 108 18 67.9 2.0
78 19 63.2 2.8 109 19 68.1 1.9
79 20 63.3 2.8 110 20 68.3 1.9
80 21 63.4 2.7 111 21 68.5 1.7
81 22 63.5 2.7 112 22 68.8 1.7
82 23 63.6 2.7 113 23 69.0 1.6
83 24 63.8 2.7 114 24 69.2 1.6
84 25 63.9 2.7 115 25 69.4 1.7
85 26 64.1 2.6 116 26 69.6 1.7
86 27 64.3 2.6 117 27 69.8 1.7
87 28 64.6 2.6 118 28 69.9 1.6
88 29 64.8 2.6 119 29 70.0 1.6
89 30 65.1 2.7 120 30 70.1 15
90 31 65.3 2.7
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MEANS AND STANDARD DEVIATION VERSUS JULIAN DAY FOR
30-DAY AVERAGE AMBIENT TEMPERATURE (DEG F), KSC - Continued

MONTH = 5 MONTH = 6
JULIAN DAY OF 30 DAY 30 DAY JULIAN DAY OF 30 DAY 30 DAY
DAY MONTH MEANT SIGMAT DAY MONTH MEANT SIGMAT

121 1 70.3 15 152 1 75.0 1.0
122 2 70.4 1.4 153 2 75.1 1.0
123 3 70.6 1.4 154 3 75.3 1.0
124 4 70.7 1.3 155 4 75.4 1.0
125 5 70.8 1.3 156 5 75.6 11
126 6 71.0 1.3 157 6 75.7 11
127 7 71.2 1.4 158 7 75.8 11
128 8 71.4 1.4 159 8 76.0 11
129 9 71.5 1.4 160 9 76.2 11
130 10 71.7 1.3 161 10 76.3 11
131 11 71.8 1.3 162 11 76.5 1.2
132 12 72.0 1.3 163 12 76.6 1.2
133 13 72.1 1.4 164 13 76.7 1.2
134 14 72.3 1.3 165 14 76.9 1.2
135 15 72.5 1.3 166 15 77.0 1.2
136 16 72.7 1.3 167 16 77.1 1.2
137 17 72.9 1.2 168 17 77.2 1.2
138 18 73.0 11 169 18 77.4 1.2
139 19 73.2 11 170 19 77.5 1.2
140 20 73.3 1.0 171 20 77.5 1.2
141 21 73.5 1.0 172 21 77.6 1.2
142 22 73.6 1.0 173 22 77.7 1.2
143 23 73.7 1.0 174 23 77.8 1.2
144 24 73.8 1.0 175 24 77.9 1.2
145 25 74.0 1.0 176 25 78.0 1.2
146 26 74.1 1.0 177 26 78.1 1.2
147 27 74.2 1.0 178 27 78.2 1.2
148 28 74.4 1.0 179 28 78.2 1.2
149 29 74.5 1.0 180 29 78.3 1.2
150 30 4.7 1.0 181 30 78.4 11
151 31 74.8 1.0
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MEANS AND STANDARD DEVIATION VERSUS JULIAN DAY FOR
30-DAY AVERAGE AMBIENT TEMPERATURE (DEG F), KSC - Continued

MONTH = 7 MONTH = 8
JULIAN DAY OF 30 DAY 30 DAY JULIAN DAY OF 30 DAY 30 DAY
DAY MONTH MEANT SIGMAT DAY MONTH MEANT SIGMAT

182 1 78.5 11 213 1 80.0 11
183 2 78.6 11 214 2 80.0 11
184 3 78.7 11 215 3 80.0 11
185 4 78.7 11 216 4 80.0 11
186 5 78.8 11 217 5 80.0 1.0
187 6 78.9 11 218 6 80.0 1.0
188 7 79.0 11 219 7 80.0 1.0
189 8 79.0 11 220 8 80.0 1.0
190 9 79.1 11 221 9 80.0 1.0
191 10 79.1 11 222 10 80.0 1.0
192 11 79.2 11 223 11 80.0 1.0
193 12 79.3 11 224 12 79.9 1.0
194 13 79.3 11 225 13 79.9 1.0
195 14 79.4 11 226 14 79.8 1.0
196 15 79.5 11 227 15 79.8 1.0
197 16 79.5 11 228 16 79.8 1.0
198 17 79.5 11 229 17 79.9 1.0
199 18 79.6 11 230 18 79.9 1.0
200 19 79.6 1.0 231 19 79.9 1.0
201 20 79.6 1.0 232 20 79.9 1.0
202 21 79.7 11 233 21 79.9 0.9
203 22 79.7 11 234 22 79.9 0.9
204 23 79.7 11 235 23 79.9 0.9
205 24 79.8 11 236 24 79.9 0.9
206 25 79.8 11 237 25 79.9 0.9
207 26 79.8 11 238 26 79.9 0.8
208 27 79.8 11 239 27 79.8 0.8
209 28 79.9 11 240 28 79.8 0.8
210 29 79.9 11 241 29 79.8 0.8
211 30 79.9 11 242 30 79.8 0.8
212 31 79.9 11 243 31 79.8 0.8
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MEANS AND STANDARD DEVIATION VERSUS JULIAN DAY FOR
30-DAY AVERAGE AMBIENT TEMPERATURE (DEG F), KSC - Continued

MONTH = 9 MONTH = 10
JULIAN DAY OF 30 DAY 30 DAY JULIAN DAY OF 30 DAY 30 DAY
DAY MONTH MEANT SIGMAT DAY MONTH MEANT SIGMAT

244 1 79.8 0.8 274 1 78.9 1.0
245 2 79.8 0.8 275 2 78.8 1.0
246 3 79.8 0.8 276 3 78.8 1.0
247 4 79.8 0.8 277 4 78.7 11
248 5 79.7 0.8 278 5 78.6 11
249 6 79.7 0.8 279 6 78.5 11
250 7 79.7 0.8 280 7 78.4 11
251 8 79.7 0.8 281 8 78.3 11
252 9 79.6 0.8 282 9 78.2 11
253 10 79.6 0.9 283 10 78.2 11
254 11 79.6 0.9 284 11 78.1 11
255 12 79.6 0.9 285 12 77.9 11
256 13 79.6 0.9 286 13 77.8 11
257 14 79.6 0.9 287 14 77.7 1.2
258 15 79.6 0.9 288 15 77.5 1.2
259 16 79.5 1.0 289 16 7.4 1.3
260 17 79.5 1.0 290 17 77.2 1.3
261 18 79.5 1.0 201 18 77.1 1.4
262 19 79.5 1.0 292 19 76.9 1.4
263 20 79.4 1.0 293 20 76.7 1.4
264 21 79.4 1.0 294 21 76.5 1.4
265 22 79.4 1.0 295 22 76.3 1.4
266 23 79.3 1.0 296 23 76.1 1.4
267 24 79.3 1.0 297 24 75.9 1.4
268 25 79.2 1.0 298 25 75.7 1.4
269 26 79.2 1.0 299 26 75.5 1.4
270 27 79.1 1.0 300 27 75.2 1.4
271 28 79.1 1.0 301 28 75.0 1.4
272 29 79.0 1.0 302 29 4.7 15
273 30 79.0 1.0 303 30 74.5 15
304 31 74.4 1.6
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MEANS AND STANDARD DEVIATION VERSUS JULIAN DAY FOR
30-DAY AVERAGE AMBIENT TEMPERATURE (DEG F), KSC - Concluded

MONTH = 11 MONTH = 12
JULIAN DAY OF 30 DAY 30 DAY JULIAN DAY OF 30 DAY 30 DAY
DAY MONTH MEANT SIGMAT DAY MONTH MEANT SIGMAT

305 1 74.2 1.6 335 1 67.7 2.8
306 2 73.9 1.7 336 2 67.5 2.8
307 3 73.7 1.7 337 3 67.3 2.9
308 4 73.5 1.7 338 4 67.1 2.9
309 5 73.2 1.7 339 5 66.9 3.0
310 6 72.9 1.7 340 6 66.7 3.1
311 7 72.7 1.7 341 7 66.6 3.1
312 8 72.4 1.7 342 8 66.4 3.2
313 9 72.2 1.7 343 9 66.2 3.2
314 10 71.9 1.7 344 10 66.0 3.3
315 11 71.7 1.8 345 11 65.8 3.4
316 12 71.4 1.8 346 12 65.6 3.4
317 13 71.1 1.9 347 13 65.5 3.3
318 14 70.9 1.9 348 14 65.3 3.3
319 15 70.6 1.9 349 15 65.2 3.4
320 16 70.4 1.9 350 16 65.0 3.4
321 17 70.2 1.9 351 17 64.7 3.4
322 18 70.1 2.0 352 18 64.4 3.5
323 19 69.9 2.0 353 19 64.1 3.5
324 20 69.8 2.1 354 20 63.8 3.5
325 21 69.6 2.1 355 21 63.6 3.5
326 22 69.3 2.2 356 22 63.4 3.5
327 23 69.2 2.3 357 23 63.2 3.5
328 24 69.0 2.5 358 24 63.0 3.5
329 25 68.9 2.6 359 25 62.8 3.5
330 26 68.8 2.6 360 26 62.5 3.5
331 27 68.6 2.6 361 27 62.2 3.5
332 28 68.5 2.6 362 28 62.0 3.5
333 29 68.3 2.7 363 29 61.8 3.4
334 30 68.0 2.7 364 30 61.8 3.4
365 31 61.8 3.3
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APPENDIX F

RETIRED DEVIATIONS/WAIVERS

1.0 PURPOSE

The purpose of this Appendix is to retain, for historical purposes, those Deviations/
Waivers which have met their effectivity or are no longer applicable to Space Shuttle

Program.
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RETIRED DEVIATIONS/WAIVERS AUTHORIZED FOR REQUIREMENTS

CONTAINED IN THIS DOCUMENT

1. REQUIREMENT:

WAIVER:

RATIONALE:

EFFECTIVITY:

AUTHORITY:

2. REQUIREMENT:

NSTS 08209, Volume |
Revision B

Paragraph 7.9 SRB APOGEE ALTITUDE. A 99% recovery
probability for each SRB is to be maintained by attaining
appropriate SRB staging conditions in the nominal ascent
trajectory design. Lofting of the Shuttle ascent trajectory
increases the apogee of the SRB which increases the
predicted parachute loads.

Figure 7-23 presents the apogee limits for the redesigned
SRB versus SRB weight at separation. Apogee limits for
SRB reentry with or without the nozzle extension are pro-
vided. Currently, nozzle extension attached has been
baselined but is subject to further review. When the nozzle
extension is attached, the reentry is more severe because of
a critical loss of aerodynamic drag when the SRB is in a tail-
first orientation. For each 3,000 feet that the SRB apogee
exceeds the apogee limit, there is a decrease of 1% in the
recovery probability.

For STS-28, the limits of the SRB apogee altitude, as
identified by Figure 7-23, are waived to allow an exceedance
of 3,000 feet, which equates to reduction of 1% to 98% in
recovery probability.

Waiver of this requirement does not affect safety of flight.
With the updated SRB performance and mass property data,
the ascent trajectory would have to be redesigned to avoid
this constraint. No software change nor additional verifica-
tion effort is required.

STS-28
Level Il PRCBD S050741, dated 7/22/89.

Paragraph 7.9 SRB APOGEE ALTITUDE. A 99% recovery
probability for each SRB is to be maintained by attaining
appropriate SRB staging conditions in the nominal ascent
trajectory design. Lofting of the Shuttle ascent trajectory
increases the apogee of the SRB which increases the
predicted parachute loads.

Figure 7-23 presents the apogee limits for the redesigned
SRB versus SRB weight at separation. Apogee limits for
SRB reentry with or without the nozzle extension are pro-
vided. Currently, nozzle extension attached has been
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RETIRED DEVIATIONS/WAIVERS AUTHORIZED FOR REQUIREMENTS

CONTAINED IN THIS DOCUMENT - Continued

WAIVER:

RATIONALE:

EFFECTIVITY:
AUTHORITY:

3. REQUIREMENT:

WAIVER:
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baselined but is subject to further review. When the nozzle
extension is attached, the reentry is more severe because of
a critical loss of aerodynamic drag when the SRB is in a tail-
first orientation. For each 3,000 feet that the SRB apogee
exceeds the apogee limit, there is a decrease of 1% in the
recovery probability.

For STS-31, the limits of the SRB apogee altitude, as
identified by Figure 7-23, are waived to allow an exceedance
of 2,200 feet, which equates to a reduction in recovery
probability of 1% to 98%.

The ascent trajectory redesign and additional verification
effort is not warranted to correct a 1% reduction in SRB
recovery probability. The exceedance is not a safety of flight
issue.

STS-31
Level Il PRCBD S050741A, dated 3/19/90.

Paragraph 7.9 SRB APOGEE ALTITUDE. A 99% recovery
probability for each SRB is to be maintained by attaining
appropriate SRB staging conditions in the nominal ascent
trajectory design. Lofting of the Shuttle ascent trajectory
increases the apogee of the SRB which increases the
predicted parachute loads.

Figure 7-23 presents the apogee limits for the redesigned
SRB versus SRB weight at separation. Apogee limits for
SRB reentry with or without the nozzle extension are pro-
vided. Currently, nozzle extension attached has been
baselined but is subject to further review. When the nozzle
extension is attached, the reentry is more severe because of
a critical loss of aerodynamic drag when the SRB is in a tail-
first orientation. For each 3,000 feet that the SRB apogee
exceeds the apogee limit, there is a decrease of 1% in the
recovery probability.

The SRB apogee altitude, requiring a 99% recovery proba-
bility be maintained for each SRB, is waived to
accommodate higher predicted reentry loads for the drogue
deployment bag bridle loop.
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RETIRED DEVIATIONS/WAIVERS AUTHORIZED FOR REQUIREMENTS

CONTAINED IN THIS DOCUMENT - Concluded

RATIONALE:

EFFECTIVITY:

AUTHORITY:
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This is not a safety of flight issue. The nonconformance
occurs during SRB descent, after SRB separation. The
current configuration drogue deployment bag is the same as
that flown on all other Space Shuttle flights. Margin of safety
analysis includes worst case parachute degradation factors.
It is very unlikely that all the worst case degradations would
occur simultaneously, together with a 99th percentile worst
case reentry.

A redesigned drogue deployment bag is targeted for BI-052
which will maintain positive margins at the maximum pre-
dicted reentry loads.

BI-042 and BI-044 thru BI-051

Level Il PRCBD S083029R1, dated 6/12/91.
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HISTORICAL MPS PROPELLANT INVENTORY DATA
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APPENDIX G

HISTORICAL MPS PROPELLANT INVENTORY DATA

1.0 PURPOSE

The purpose of this appendix is to retain the historical MPS Propellant inventories used
since STS-26. Table 4.1.1 contains the mission specific applicability listing for these
historical budgets. The current data is explained in Paragraph 4.4.1 and listed in Tables
4.93 through 4.115. As the current MPS Propellant inventory data is replaced, the
superceded data will be added to this appendix. The tables in this appendix will retain
their original table numbers, consistent with Table 4.1.1, to minimize confusion and sim-
plify moving the tables from Section 4 to this appendix.
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TABLE G.4.2

STS-26 MPS PROPELLANT INVENTORY INPUT SHEET (NOMINAL)

ITEM LOX LH»

Vented Ullage Pressure = 0.76 0.15

Unusable: LOX Line, LH, Tank + Line = 522. 720.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.60 1044.60

Percent Ullage Vol at Esc = 1.580846 1.537848

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19675.52 53153.32

Tank Vol Below Sensor (Vented) = 19486.50 52524.48
LOX Drainback = 5640. Fuel Bias = 949.
LOX Ecot = 0.4780 Min LOX NPSP 6.4000
Delta FPR = 0. Sigma Level = 3.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.03
LH» Alt Corr =—0.10LO, Alt Corr =—0.13
FPR Table = 44 3.0 Sigma FPR = 4828.
Mean Non 6:1 = 229. Sigma Non 6:1 = 43109.
Mus 6:1 = 112. Gamma = 0.93338 Sigs 6:1 = 2157.

Mean FPR +3.0 Sigma FPR = 5169.

Total FPR =5168.5
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TABLE G.4.3

STS-26 MPS PROPELLANT INVENTORY LOAD SHEET (NOMINAL)

Fuel Bias = 949. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 5169. % ULL O, = 1.58 SIGMA = 3.0 OBMR = 6.0391
Delta FPR = 0. % ULLH, = 1.54 LH, LO» TOTAL
Loaded 231840. 1387858. 1619698.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.60LUP = 0.76) 231533.  1383229. 1614762.
Loss Prior to ENG Start CMD DBT 4.M:55.S 104. 5640. 5744,
Boil off, Drainback, etc. 104. 5640. 5744.
Load at Engine Start Command 231736. 1382218. 1613954.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231429.  1377589. 1609018.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230003. 1372784. 1602787.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229638  1367983. 1597621.
Unusable 2087. 4692. 6779.
ORB Lines (LOX ECO T = 0.478 NPSP = 6.4) 249. 522. 771.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 720. 0. 720.
Flight Press 1060. 2670. 3730.
Usable Reserves 1684. 4434. 6118.
ORB Lines (FPR) 0. 2782. 2782.
SSME x 3 0. 0. 0.
ET (FPR) 734. 1652. 2387.
Bias 949. 0. 949.
Usable Impulse 226233.  1363657. 1589889.
Used at OBMR 225566. 1362216. 1587781.
Shutdown Consumption 6009. 1269. 1878.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.

3 SSME from 65 PCT Throttle Setting 609. 1269. 1878.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.4

STS-26 MPS PROPELLANT INVENTORY INPUT SHEET (AOA/TAL)

ITEM LOX LH»

Vented Ullage Pressure = 0.76 0.15

Unusable: LOX Line, LH, Tank + Line = 1447. 810.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.60 1044.60

Percent Ullage Vol at Esc = 1.580846 1.537848

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19675.52 53153.32

Tank Vol Below Sensor (Vented) = 19486.50 52524.48
LOX Drainback = 5640. Fuel Bias = 900.
LOX Ecot 0.0000 Min LOX NPSP 7.7000
Delta FPR = 0. Sigma Level = 2.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.03
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 48 2.0 Sigma FPR = 3153.
Mean Non 6:1 = 301. Sigma Non 6:1 = 2749.
Mus 6:1 = 165. Gamma = 0.94560 Sigs 6:1 = 1543.

Mean FPR +2.0 Sigma FPR = 3619.

Total FPR =3619.0
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TABLE G.4.5

STS-26 MPS PROPELLANT INVENTORY LOAD SHEET (AOA/TAL)

Fuel Bias = 900. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 3619. % ULL O, =1.58 SIGMA = 2.0 OBMR = 6.0395

Delta FPR = 0. % ULL H, =1.54 LH> LO, TOTAL
Loaded 231840. 1387858. 1619698.
ORB Lines 249. 3304. 3553.
SSME % 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.60LUP = 0.76) 231533. 1383229. 1614762.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5640. 5744.
Boil off, Drainback, etc. 104. 5640. 5744.
Load at Engine Start Command 231736. 1382218. 1613954.
ORB Lines 249. 3304. 3553.
SSME % 3 58. 1325. 1383.
ET 231429.  1377589. 1609018.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230003. 1372784. 1602787.
ORB Lines 249. 3304. 3553.
SSME % 3 116. 1497. 1613.
ET 229638. 1367983. 1597621.
Unusable 2197. 5647. 7844.
ORB Lines (LOX ECO T = 0.000 NPSP =7.7) 249, 1447. 1696.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 810. 0. 810.
Flight Press 1080. 2700. 3780.
Usable Reserves 1414. 3105. 4519.
ORB Lines (FPR) 0. 1857. 1857.
SSME % 3 0. 0. 0.
ET (FPR) 514. 1248. 1762.
Bias 900. 0. 900.
Usable Impulse 226392. 1364032. 1590424.
Used at OBMR 225477. 1361777. 1587254.
Shutdown Consumption 857. 2083. 2940.
1 SSME from NOM PCT Throttle Setting 3009. 771. 1080.

2 SSME from 91 PCT Throttle Setting 548. 1312. 1860.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.6
STS-26 MPS PROPELLANT INVENTORY INPUT SHEET (RTLS)

ITEM LOX LH»

Vented Ullage Pressure = 0.76 0.15

Unusable: LOX Line, LH, Tank + Line = 2287. 920.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.60 1044.60

Percent Ullage Vol at Esc = 1.580846 1.537848

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19675.52 53153.32

Tank Vol Below Sensor (Vented) = 19486.50 52524.48
LOX Drainback = 5640. Fuel Bias = 994.
LOX Ecot = 0.0000 Min LOX NPSP = 7.5000
Delta FPR = 0. Sigma Level = 3.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.03
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 48 3.0 Sigma FPR = 4629.
Mean Non 6:1 = 326. Sigma Non 6:1 = 4112,
Mus 6:1 = 123. Gamma = 1.14851 Sigs 6:1 = 2126.
Mean FPR +3.0 Sigma FPR = 5079. Total FPR =5078.5
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TABLE G.4.7
STS-26 MPS PROPELLANT INVENTORY LOAD SHEET (RTLS)

Fuel Bias = 994. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 5079. % ULL O, =1.58 SIGMA =3.0 OBMR = 6.0391

Delta FPR = 0. % ULL Hy, = 1.54 LH, LO, TOTAL
Loaded 231840. 1387858. 1619698.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.60LUP = 0.76) 231533.  1383229. 1614762.
Loss Prior to Eng Start CMD DBT  4.M:55.S 104. 5640. 5744.
Boil off, Drainback, etc. 104. 5640. 5744.
Load at Engine Start Command 231736. 1382218. 1613954.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231429.  1377589. 1609018.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230003. 1372784. 1602787.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229638. 1367983. 1597621.
Unusable 2317. 6637. 8954.
ORB Lines (LOX ECO T = 0.000 NPSP = 7.5) 249. 2287. 2536.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 920. 0. 920.
Flight Press 1090. 2850. 3940.
Usable Reserves 1716. 4357. 6073.
ORB Lines (FPR) 0. 1017. 1017.
SSME x 3 0. 0. 0.
ET (FPR) 721. 3340. 4062.
Bias 994. 0. 994.
Usable Impulse 225971.  1361790. 1587760.
Used at OBMR 225198.  1360001. 1585198.
Shutdown Consumption 715. 1617. 2332.
1 SSME from NOM PCT Throttle Setting 309. 771. 1080.

2 SSME from 65 PCT Throttle Setting 406. 846. 1252,
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.8

STS-GEN MPS PROPELLANT INVENTORY INPUT SHEET (NOMINAL)

ITEM LOX LH»

Vented Ullage Pressure = 0.76 0.15

Unusable: LOX Line, LH, Tank + Line = 522. 720.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.565211 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.04 52527.33
LOX Drainback = 5640. Fuel Bias = 968.
LOX Ecot = 0.4780 Min LOX NPSP 6.4000
Delta FPR = 0. Sigma Level = 3.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.03
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 3.0 Sigma FPR = 3731.
Mean Non 6:1 = 771. Sigma Non 6:1 = 2790.
Mus 6:1 = 196. Gamma = 0.93338 Sigs 6:1 = 2477.

Mean FPR +3.0 Sigma FPR = 4698.

Total FPR = 4697.7

NST_S_ 08209, Volume | G-11
Revision B

CHANGE NO. 47




TABLE G.4.9

STS-GEN MPS PROPELLANT INVENTORY LOAD SHEET (NOMINAL)

Fuel Bias = 968. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 4698. % ULL O, =1.57 SIGMA =3.0 OBMR = 6.0391

Delta FPR = 0. % ULL Hp, = 1.53 LH, LO» TOTAL
Loaded 231853.  1387825. 1619677.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.76) 231546.  1383196. 1614741.
Loss Prior to Eng Start CMD DBT  4.M:55.S 104. 5640. 5744.
Boil off, Drainback, etc. 104. 5640. 5744.
Load at Engine Start Command 231749.  1382185. 1613933.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377556. 1608997.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372751. 1602766.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229651.  1367950. 1597600.
Unusable 2087. 4692. 6779.
ORB Lines (LOX ECO T =0.478 NPSP = 6.4) 249. 522. 771.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 720. 0. 720.
Flight Press 1060. 2670. 3730.
Usable Reserves 1635. 4030. 5665.
ORB Lines (FPR) 0. 2782. 2782.
SSME x 3 0. 0. 0.
ET (FPR) 667. 1248. 1916.
Bias 968. 0. 968.
Usable Impulse 226294.  1364028. 1590322.
Used at OBMR 225627.  1362587. 1588214.
Shutdown Consumption 6009. 1269. 1878.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.

3 SSME from 65 PCT Throttle Setting 609. 1269. 1878.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.10

STS-GEN MPS PROPELLANT INVENTORY INPUT SHEET (AOA/TAL)

ITEM LOX LH»

Vented Ullage Pressure = 0.76 0.15

Unusable: LOX Line, LH, Tank + Line = 1447. 810.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.565211 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.04 52527.33
LOX Drainback = 5640. Fuel Bias = 918.
LOX Ecot = 0.0000 Min LOX NPSP 7.7000
Delta FPR = 0. Sigma Level = 2.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.03
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 2.0 Sigma FPR = 2737.
Mean Non 6:1 = 749. Sigma Non 6:1 = 2135.
Mus 6:1 = 228. Gamma = 0.94560 Sigs 6:1 = 1713.

Mean FPR +2.0 Sigma FPR = 3714.

Total FPR =3714.1
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TABLE G.4.11

STS-GEN MPS PROPELLANT INVENTORY LOAD SHEET (AOA/TAL)

Fuel Bias = 918. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 3714. % ULL O, =1.57 SIGMA=2.0 OBMR = 6.0395

Delta FPR = 0. % ULL H, =1.53 LH> LO, TOTAL
Loaded 231853. 1387825. 1619677.
ORB Lines 249. 3304. 3553.
SSME % 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.76) 231546.  1383196. 1614741.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5640. 5744.
Boil off, Drainback, etc. 104. 5640. 5744.
Load at Engine Start Command 231749.  1382185. 1613933.
ORB Lines 249. 3304. 3553.
SSME % 3 58. 1325. 1383.
ET 231442.  1377556. 1608997.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372751. 1602766.
ORB Lines 249. 3304. 3553.
SSME % 3 116. 1497. 1613.
ET 229651. 1367950. 1597600.
Unusable 2197. 5647. 7844.
ORB Lines (LOX ECO T = 0.000 NPSP =7.7) 249, 1447. 1696.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 810. 0. 810.
Flight Press 1080. 2700. 3780.
Usable Reserves 1446. 3187. 4632.
ORB Lines (FPR) 0. 1857. 1857.
SSME % 3 0. 0. 0.
ET (FPR) 528. 1330. 1857.
Bias 918. 0. 918.
Usable Impulse 226373. 1363917. 1590290.
Used at OBMR 225458. 1361662. 1587120.
Shutdown Consumption 857. 2083. 2940.
1 SSME from NOM PCT Throttle Setting 3009. 771. 1080.

2 SSME from 91 PCT Throttle Setting 548. 1312. 1860.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.12

STS-GEN MPS PROPELLANT INVENTORY INPUT SHEET (RTLS)

ITEM LOX LH»

Vented Ullage Pressure = 0.76 0.15

Unusable: LOX Line, LH, Tank + Line = 2287. 920.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.565211 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.04 52527.33
LOX Drainback = 5640. Fuel Bias = 1012.
LOX Ecot = 0.0000 Min LOX NPSP 7.5000
Delta FPR = 0. Sigma Level = 3.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.03
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 3.0 Sigma FPR = 4042.
Mean Non 6:1 = 808. Sigma Non 6:1 = 3223.
Mus 6:1 = 171. Gamma = 1.14851 Sigs 6:1 = 2439.

Mean FPR +2.0 Sigma FPR = 5020.

Total FPR =5020.3
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TABLE G.4.13

STS-GEN MPS PROPELLANT INVENTORY LOAD SHEET (RTLS)

Fuel Bias = 1012. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 5020. % ULL O, =1.57 SIGMA = 3.0 OBMR = 6.0391

Delta FPR = 0. % ULL H, =1.53 LH> LO, TOTAL
Loaded 231853. 1387825. 1619677.
ORB Lines 249. 3304. 3553.
SSME % 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = 0.15LXT = 412.58LUP = 0.76) 231546.  1383196. 1614741.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5640. 5744.
Boil off, Drainback, etc. 104. 5640. 5744.
Load at Engine Start Command 231749.  1382185. 1613933.
ORB Lines 249. 3304. 3553.
SSME % 3 58. 1325. 1383.
ET 231442.  1377556. 1608997.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372751. 1602766.
ORB Lines 249. 3304. 3553.
SSME % 3 116. 1497. 1613.
ET 229651. 1367950. 1597600.
Unusable 2317. 6637. 8954.
ORB Lines (LOX ECO T = 0.000 NPSP = 7.5) 249, 2287. 2536.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 920. 0. 920.
Flight Press 1090. 2850. 3940.
Usable Reserves 1726. 4307. 6033.
ORB Lines (FPR) 0. 1017. 1017.
SSME % 3 0. 0. 0.
ET (FPR) 713. 3290. 4003.
Bias 1012. 0. 1012.
Usable Impulse 225973. 1361806. 1587779.
Used at OBMR 225200. 1360017. 1585217.
Shutdown Consumption 715. 1617. 2332.
1 SSME from NOM PCT Throttle Setting 3009. 771. 1080.

2 SSME from 65 PCT Throttle Setting 406. 846. 1252,
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.14

STS-GEN MPS PROPELLANT INVENTORY INPUT SHEET (NOMINAL)

ITEM LOX LH»

Vented Ullage Pressure = 0.76 0.15

Unusable: LOX Line, LH, Tank + Line = 522. 720.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.576626 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.04 52527.33
LOX Drainback = 5800. Fuel Bias = 994.
LOX Ecot = 0.4780 Min LOX NPSP = 6.4000
Delta FPR = 0. Sigma Level = 3.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.03
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 3.0 Sigma FPR = 3701.
Mean Non 6:1 = 771. Sigma Non 6:1 = 2790.
Mus 6:1 = 181. Gamma = 0.93338 Sigs 6:1 = 2431.

Mean FPR +3.0 Sigma FPR = 4652.

FPR INCL Delta = 4652
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TABLE G.4.15

STS-GEN MPS PROPELLANT INVENTORY LOAD SHEET (NOMINAL)

Fuel Bias = 994. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 4652. % ULL O, =1.58 SIGMA =3.0 OBMR = 6.0391

Delta FPR = 0. % ULL Hp, = 1.53 LH, LO» TOTAL
Loaded 231853.  1387825. 1619677.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.76) 231546.  1383196. 1614741.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382025. 1613773.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377396. 1608837.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372591. 1602606.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229651.  1367790. 1597440.
Unusable 2087. 4692. 6779.
ORB Lines (LOX ECO T =0.478 NPSP = 6.4) 249. 522. 771.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 720. 0. 720.
Flight Press 1060. 2670. 3730.
Usable Reserves 1655. 3991. 5646.
ORB Lines (FPR) 0. 2782. 2782.
SSME x 3 0. 0. 0.
ET (FPR) 661. 1209. 1870.
Bias 994. 0. 994.
Usable Impulse 226274.  1363907. 1590181.
Used at OBMR 225607. 1362466. 1588073.
Shutdown Consumption 6009. 1269. 1878.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.

3 SSME from 65 PCT Throttle Setting 609. 1269. 1878.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.16

STS-GEN MPS PROPELLANT INVENTORY INPUT SHEET (AOA/TAL)

ITEM LOX LH»

Vented Ullage Pressure = 0.76 0.15

Unusable: LOX Line, LH, Tank + Line = 1447. 810.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.576626 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.04 52527.33
LOX Drainback = 5800. Fuel Bias = 945.
LOX Ecot = 0.0000 Min LOX NPSP = 7.7000
Delta FPR = 0. Sigma Level = 2.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.03
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 2.0 Sigma FPR = 2715.
Mean Non 6:1 = 749. Sigma Non 6:1 = 2135.
Mus 6:1 = 210. Gamma = 0.94560 Sigs 6:1 = 1677.

Mean FPR +2.0 Sigma FPR = 3674.

FPR INCL Delta = 3674
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TABLE G.4.17

STS-GEN MPS PROPELLANT INVENTORY LOAD SHEET (AOA/TAL)

Fuel Bias = 945. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 3674. % ULL O, =1.58 SIGMA =2.0 OBMR = 6.0395

Delta FPR = 0. % ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853. 1387825. 1619677.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.76) 231546. 1383196. 1614741.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382025. 1613773.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377396. 1608837.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372591. 1602606.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229651. 1367790. 1597440.
Unusable 2197. 5647. 7844.
ORB Lines (LOX ECO T = 0.000 NPSP =7.7) 249. 1447. 1696.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 810. 0. 810.
Flight Press 1080. 2700. 3780.
Usable Reserves 1467. 3152. 4619.
ORB Lines (FPR) 0. 1857. 1857.
SSME x 3 0. 0. 0.
ET (FPR) 522. 1295. 1817.
Bias 945. 0. 945.
Usable Impulse 226352.  1363792. 1590144.
Used at OBMR 225437.  1361537. 1586974.
Shutdown Consumption 857. 2083. 2940.
1 SSME from NOM PCT Throttle Setting 309. 771. 1080.

2 SSME from 91 PCT Throttle Setting 548. 1312. 1860.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.18

STS-GEN MPS PROPELLANT INVENTORY INPUT SHEET (RTLS)

ITEM LOX LH»

Vented Ullage Pressure = 0.76 0.15

Unusable: LOX Line, LH, Tank + Line = 2287. 920.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.576626 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.04 52527.33
LOX Drainback = 5800. Fuel Bias = 1039.
LOX Ecot = 0.0000 Min LOX NPSP = 7.5000
Delta FPR = 0. Sigma Level = 3.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.03
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 3.0 Sigma FPR = 4021.
Mean Non 6:1 = 808. Sigma Non 6:1 = 3223.
Mus 6:1 = 157. Gamma = 1.14851 Sigs 6:1 = 2403.

Mean FPR +3.0 Sigma FPR = 4985.

FPR INCL Delta = 4985
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TABLE G.4.19

STS-GEN MPS PROPELLANT INVENTORY LOAD SHEET (RTLS)

Fuel Bias = 1039. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 4985. % ULL O, =1.58 SIGMA =3.0 OBMR = 6.0391

Delta FPR = 0. % ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853. 1387825. 1619677.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.76) 231546. 1383196. 1614741.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382025. 1613773.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377396. 1608837.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372591. 1602606.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229651. 1367790. 1597440.
Unusable 2317. 6637. 8954.
ORB Lines (LOX ECO T = 0.000 NPSP = 7.5) 249. 2287. 2536.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 920. 0. 920.
Flight Press 1090. 2850. 3940.
Usable Reserves 1747. 4277. 6024.
ORB Lines (FPR) 0. 1017. 1017.
SSME x 3 0. 0. 0.
ET (FPR) 708. 3260. 3968.
Bias 1039. 0. 1039.
Usable Impulse 225952.  1361677. 1587628.
Used at OBMR 225179.  1359888. 1585066.
Shutdown Consumption 715. 1617. 2332.
1 SSME from NOM PCT Throttle Setting 309. 771. 1080.

2 SSME from 65 PCT Throttle Setting 406. 846. 1252,
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.20

STS-GEN BB MPS PROPELLANT INVENTORY INPUT SHEET

(NOMINAL)
ITEM LOX LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LOX Line, LH, Tank + Line = 522. 720.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.576429 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.09 52527.33
LOX Drainback = 5800. Fuel Bias = 994.
LOX Ecot 0.4780 Min LOX NPSP 6.4000
Delta FPR = 0. Sigma Level = 3.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.01
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 3.0 Sigma FPR = 3701.
Mean Non 6:1 = 771. Sigma Non 6:1 = 2790.
Mus 6:1 = 181. Gamma = 0.93338 Sigs 6:1 = 2432.

Mean FPR +3.0 Sigma FPR = 4653.

FPR INCL Delta = 4653.
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TABLE G.4.21
STS-GEN BB MPS PROPELLANT INVENTORY LOAD SHEET

(NOMINAL)

Fuel Bias = 994. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 4653. % ULL O, =1.58 SIGMA =3.0 OBMR = 6.0391

Delta FPR = 0. % ULL Hp, = 1.53 LH, LO» TOTAL
Loaded 231853. 1387828. 1619680.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383199. 1614744,
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613776.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608840.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372594. 1602609.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229651.  1367793. 1597443.
Unusable 2087. 4692. 6779.
ORB Lines (LOX ECO T =0.478 NPSP = 6.4) 249. 522. 771.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 720. 0. 720.
Flight Press 1060. 2670. 3730.
Usable Reserves 1655. 3992. 5646.
ORB Lines (FPR) 0. 2782. 2782.
SSME x 3 0. 0. 0.
ET (FPR) 661. 1210. 1871.
Bias 994. 0. 994.
Usable Impulse 226274.  1363910. 1590184.
Used at OBMR 225607.  1362469. 1588076.
Shutdown Consumption 6009. 1269. 1878.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.

3 SSME from 65 PCT Throttle Setting 609. 1269. 1878.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.22

STS-GEN BB MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LOX LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LOX Line, LH, Tank + Line = 1447. 810.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.576429 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.09 52527.33
LOX Drainback = 5800. Fuel Bias = 994.
LOX Ecot 0.0000 Min LOX NPSP 7.7000
Delta FPR = 0. Sigma Level = 2.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.01
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 2.0 Sigma FPR = 2715.
Mean Non 6:1 = 749. Sigma Non 6:1 = 2135.
Mus 6:1 = 210. Gamma = 0.94560 Sigs 6:1 = 1678.

Mean FPR +2.0 Sigma FPR = 3675.

FPR INCL Delta = 3675.
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TABLE G.4.23

STS-GEN BB MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 994. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 3675. % ULL O, =1.58 SIGMA =2.00 OBMR = 6.0395

Delta FPR = 0. % ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853. 1387828. 1619680.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383199. 1614744,
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613776.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608840.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372594. 1602609.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229651. 1367793. 1597443.
Unusable 2197. 5647. 7844.
ORB Lines (LOX ECO T = 0.000 NPSP =7.7) 249. 1447. 1696.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 810. 0. 810.
Flight Press 1080. 2700. 3780.
Usable Reserves 1466. 3153. 4619.
ORB Lines (FPR) 0. 1857. 1857.
SSME x 3 0. 0. 0.
ET (FPR) 552. 1296. 1818.
Bias 994. 0. 994.
Usable Impulse 226353. 1363794. 1590146.
Used at OBMR 225438.  1361539. 1586976.
Shutdown Consumption 857. 2083. 2940.
1 SSME from NOM PCT Throttle Setting 309. 771. 1080.

2 SSME from 91 PCT Throttle Setting 548. 1312. 1860.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.24

STS-GEN BB MPS PROPELLANT INVENTORY INPUT SHEET (RTLYS)

ITEM LOX LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LOX Line, LH, Tank + Line = 2287. 920.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.576429 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.09 52527.33
LOX Drainback = 5800. Fuel Bias = 1038.
LOX Ecot = 0.0000 Min LOX NPSP = 7.5000
Delta FPR = 0. Sigma Leve = 3.0
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.01
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 3.0 Sigma FPR = 4021.
Mean Non 6:1 = 808. Sigma Non 6:1 = 3223.
Mus 6:1 = 157. Gamma = 1.14851 Sigs 6:1 = 2404.

Mean FPR +3.0 Sigma FPR = 4986.

FPR INCL Delta = 4986.
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TABLE G.4.25

STS-GEN BB MPS PROPELLANT INVENTORY LOAD SHEET (RTLS)

Fuel Bias = 1038. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 4986. % ULL O, =1.58 SIGMA =3.00 OBMR = 6.0391

Delta FPR = 0. % ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853. 1387828. 1619680.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383199. 1614744,
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613776.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608840.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372594. 1602609.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229651. 1367793. 1597443.
Unusable 2317. 6637. 8954.
ORB Lines (LOX ECO T = 0.000 NPSP = 7.5) 249. 2287. 2536.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 920. 0. 920.
Flight Press 1090. 2850. 3940.
Usable Reserves 1747. 4277. 6024.
ORB Lines (FPR) 0. 1017. 1017.
SSME x 3 0. 0. 0.
ET (FPR) 708. 3260. 39609.
Bias 1038. 0. 1038.
Usable Impulse 225952.  1361679. 1587631.
Used at OBMR 225179.  1359890. 1585069.
Shutdown Consumption 715. 1617. 2332.
1 SSME from NOM PCT Throttle Setting 309. 771. 1080.

2 SSME from 65 PCT Throttle Setting 406. 846. 1252,
Vented after SSME Valve Closure 58. 172. 230.

NSTS 08209, Volume |
Revision B

G-28

CHANGE NO. 47




TABLE G.4.26
STS-GEN CC MPS PROPELLANT INVENTORY INPUT SHEET

(NOMINAL)
ITEM LOX LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LOX Line, LH, Tank + Line = 513. 720.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.576429 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.09 52527.33
LOX Drainback = 5800. Fuel Bias = 983.
LOX Ecot = 0.3980 Min LOX NPSP = 6.4000
Delta FPR = 0. Sigma Level = 3.00
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.01
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 3.0 Sigma FPR = 3713.
Mean Non 6:1 = 771. Sigma Non 6:1 = 2790.
Mus 6:1 = 187. Gamma = 0.93338 Sigs 6:1 = 2450.
Mean FPR +3.00 Sigma FPR = 4671. FPR INCL Delta = 4671.
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TABLE G.4.27
STS-GEN CC MPS PROPELLANT INVENTORY LOAD SHEET

(NOMINAL)

Fuel Bias = 983. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 4671. % ULL O, =1.58 SIGMA =3.00 OBMR = 6.0391

Delta FPR = 0. % ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853. 1387828. 1619680.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383199. 1614744,
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613776.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608840.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372594. 1602609.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229651. 1367793. 1597443.
Unusable 2087. 4683. 6770.
ORB Lines (LOX ECO T = 0.398 NPSP = 6.4) 249. 513. 762.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 720. 0. 720.
Flight Press 1060. 2670. 3730.
Usable Reserves 1647. 4007. 5654.
ORB Lines (FPR) 0. 2791. 2791.
SSME x 3 0. 0. 0.
ET (FPR) 664. 1216. 1880.
Bias 983. 0. 983.
Usable Impulse 226282.  1363903. 1590185.
Used at OBMR 225597.  1362408. 1588005.
Shutdown Consumption 627. 1323. 1950.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.

3 SSME from 67 PCT Throttle Setting 627. 1323. 1950.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.28
STS-GEN CC MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LOX LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LOX Line, LH, Tank + Line = 1447. 810.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.576429 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.09 52527.33
LOX Drainback = 5800. Fuel Bias = 944.
LOX Ecot = 0.0000 Min LOX NPSP = 7.7000
Delta FPR = 0. Sigma Level = 2.00
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.01
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 2.0 Sigma FPR = 2715.
Mean Non 6:1 = 749. Sigma Non 6:1 = 2135.
Mus 6:1 = 210. Gamma = 0.94560 Sigs 6:1 = 1678.
Mean FPR +2.00 Sigma FPR = 3675. FPR INCL Delta = 3675.
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TABLE G.4.29
STS-GEN CC MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 944. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 3675. % ULL O, =1.58 SIGMA =2.00 OBMR = 6.0395

Delta FPR = 0. % ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853. 1387828. 1619680.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383199. 1614744,
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613776.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608840.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372594. 1602609.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229651. 1367793. 1597443.
Unusable 2197. 5647. 7844.
ORB Lines (LOX ECO T = 0.000 NPSP =7.7) 249. 1447. 1696.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 810. 0. 810.
Flight Press 1080. 2700. 3780.
Usable Reserves 1466. 3153. 4619.
ORB Lines (FPR) 0. 1857. 1857.
SSME x 3 0. 0. 0.
ET (FPR) 522. 1296. 1818.
Bias 944. 0. 944.
Usable Impulse 226353. 1363794. 1590146.
Used at OBMR 225438.  1361539. 1586976.
Shutdown Consumption 857. 2083. 2940.
1 SSME from NOM PCT Throttle Setting 309. 771. 1080.

2 SSME from 91 PCT Throttle Setting 548. 1312. 1860.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.30

STS-GEN CC MPS PROPELLANT INVENTORY INPUT SHEET (RTLS)

ITEM LOX LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LOX Line, LH, Tank + Line = 2227. 920.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at Esc = 1.576429 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.09 52527.33
LOX Drainback = 5800. Fuel Bias = 1022.
LOX Ecot = 0.0000 Min LOX NPSP = 7.5000
Delta FPR = 0. Sigma Level = 3.00
Range = ETR Inf Coeff MR = 6.0227
Atmos Press = 14.75 Nosecap DelP = 0.01
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 50 3.0 Sigma FPR = 4034.
Mean Non 6:1 = 808. Sigma Non 6:1 = 3223.
Mus 6:1 = 165. Gamma = 1.14851 Sigs 6:1 = 2425.

Mean FPR +3.00 Sigma FPR = 5007.

FPR INCL Delta = 5007.
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TABLE G.4.31

STS-GEN CC MPS PROPELLANT INVENTORY LOAD SHEET (RTLS)

Fuel Bias = 1022. Throttle Setting NOM/AOA = 104/104 MR = 6.0227
Total FPR = 5007. % ULL O, =1.58 SIGMA =3.00 OBMR = 6.0391

Delta FPR = 0. % ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853. 1387828. 1619680.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET(HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383199. 1614744,
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613776.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608840.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1733. 9434. 11167.
Load at SRB Ignition Command 230016. 1372594. 1602609.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229651. 1367793. 1597443.
Unusable 2317. 6577. 8894.
ORB Lines (LOX ECO T = 0.000 NPSP = 7.5) 249. 22217. 2476.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5, Lines and Tank; LOX Lines 920. 0. 920.
Flight Press 1090. 2850. 3940.
Usable Reserves 1734. 4296. 6029.
ORB Lines (FPR) 0. 1077. 1077.
SSME x 3 0. 0. 0.
ET (FPR) 711. 32109. 3930.
Bias 1022. 0. 1022.
Usable Impulse 225965. 1361721. 1587686.
Used at OBMR 225180. 1359896. 1585076.
Shutdown Consumption 727. 1653. 2380.
1 SSME from NOM PCT Throttle Setting 309. 771. 1080.

2 SSME from 67 PCT Throttle Setting 418. 882. 1300.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.32
STS-GEN DD MPS PROPELLANT INVENTORY INPUT SHEET

(NOMINAL)
ITEM LO, LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LO, Line, LH, Tank + Line = 513. 720.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at ESC = 1.576429 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.08 52527.33
LO, Drainback = 5800. Fuel Bias = 1055.
LO, ECO Timer = 0.3980 Min LO, NPSP = 6.4000
Delta FPR = 0. Sigma Level = 3.00
Range = ETR Inf Coeff MR = 6.0279
Atmos Press = 14.75 Nosecap Del P = 0.01
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 52 3.0 Sigma FPR = 3612.
Mean Non 6:1 = 249. Sigma Non 6:1 = 3046.
Mus 6:1 = 74. Gamma = 0.93290 Sigs 6:1 = 1940.
Mean FPR +3.00 Sigma FPR = 3934. FPR INCL Delta = 3934.
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TABLE G.4.33
STS-GEN DD MPS PROPELLANT INVENTORY LOAD SHEET

(NOMINAL)

Fuel Bias = 1055. Throttle Setting NOM/AOA = 104/104 MR = 6.0279
Total FPR = 3934. % ULL O, =1.58 SIGMA =3.00 OBMR = 6.0422

Delta FPR = 0. % ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853. 1387828. 1619681.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET (HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383199. 1614745.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613777.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608841.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1750. 9495. 11245.
Load at SRB Ignition Command 229999. 1372533. 1602532.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229634. 1367732. 1597366.
Unusable 2028. 4821. 6849.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.4) 249. 513. 762.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 720. 0. 720.
Flight Press 1001. 2808. 38009.
Usable Reserves 1614. 3376. 4989.
ORB Lines (FPR) 0. 2791. 2791.
SSME x 3 0. 0. 0.
ET (FPR) 559. 585. 1143.
Bias 1055. 0. 1055.
Usable Impulse 226357.  1364335. 1590693.
Used at OBMR 225555,  1362840. 1588396.
Shutdown Consumption 744. 1323. 2067.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.

3 SSME from 67 PCT Throttle Setting 744, 1323. 2067.
Vented after SSME x 3 Valve Closure 58. 172. 230.
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TABLE G.4.34
STS-GEN DD MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LO, Line, LH, Tank + Line = 1447. 810.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at ESC = 1.576429 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.09 52527.33
LO, Drainback = 5800. Fuel Bias = 1015.
LO, ECO Timer = 0.0000 Min LO, NPSP = 7.7000
Delta FPR = 0. Sigma Level = 2.00
Range = ETR Inf Coeff MR = 6.0279
Atmos Press = 14.75 Nosecap Del P = 0.01
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 52 2.0 Sigma FPR = 2462.
Mean Non 6:1 = 249. Sigma Non 6:1 = 3031.
Mus 6:1 = 116. Gamma = 0.94070 Sigs 6:1 = 2111.
Mean FPR +2.00 Sigma FPR = 2827. FPR INCL Delta = 2827.
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TABLE G.4.35
STS-GEN DD MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 1015. Throttle Setting NOM/AOA = 104/104 MR = 6.0279
Total FPR = 2827. % ULL O, =1.58 SIGMA =2.00 OBMR = 6.0426

Delta FPR = 0. % ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853. 1387828. 1619681.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET (HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383199. 1614745.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613777.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608841.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1750. 9495. 11245.
Load at SRB Ignition Command 229999. 1372533. 1602532.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229634. 1367732. 1597366.
Unusable 2144, 5809. 7953.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.4) 249. 1447. 1696.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 810. 0. 810.
Flight Press 1027. 2862. 3889.
Usable Reserves 1416. 2426. 3842.
ORB Lines (FPR) 0. 1857. 1857.
SSME x 3 0. 0. 0.
ET (FPR) 401. 569. 970.
Bias 1015. 0. 1015.
Usable Impulse 226439.  1364297. 1590737.
Used at OBMR 225406. 1362043. 1587449.
Shutdown Consumption 975. 2082. 3057.
1 SSME from NOM PCT Throttle Setting 349. 771. 1120.

2 SSME from 91 PCT Throttle Setting 627. 1310. 1937.
Vented after SSME x 3 Valve Closure 58. 172. 230.
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TABLE G.4.36

STS-GEN DD MPS PROPELLANT INVENTORY INPUT SHEET (RTLS)

ITEM LO, LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LO, Line, LH, Tank + Line = 2227. 920.

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at ESC = 1.576429 1.530849

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.09 52527.33
LO, Drainback = 5800. Fuel Bias = 1094.
LO, ECO Timer = 0.0000 Min LO, NPSP = 7.5000
Delta FPR = 0. Sigma Level = 3.00
Range = ETR Inf Coeff MR = 6.0279
Atmos Press = 14.75 Nosecap Del P = 0.01
LH» Alt Corr = -0.10 LO, Alt Corr = -0.13
FPR Table = 52 3.0 Sigma FPR = 4339.
Mean Non 6:1 = —218. Sigma Non 6:1 = 3831.
Mus 6:1 = 96. Gamma = 1.04090 Sigs 6:1 = 2036.

Mean FPR +3.00 Sigma FPR = 4217.

FPR INCL Delta = 4217.

NSTS 08209, Volume |
Revision B

G-39

CHANGE NO. 47




TABLE G.4.37

STS-GEN DD MPS PROPELLANT INVENTORY LOAD SHEET (RTLS)

Fuel Bias = 1094. Throttle Setting NOM/AOA = 104/104 MR = 6.0279
Total FPR = 4217. % ULL O, = 1.58 SIGMA =3.00 OBMR = 6.0421

Delta FPR = 0. % ULL H, =1.53 LH> LO, TOTAL
Loaded 231853. 1387828. 1619681.
ORB Lines 249. 3304. 3553.
SSME % 3 58. 1325. 1383.
ET (HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383199. 1614745.
Loss Prior to Eng Start CMD DBT  4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613777.
ORB Lines 249. 3304. 3553.
SSME % 3 58. 1325. 1383.
ET 231442.  1377399. 1608841.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1750. 9495. 11245.
Load at SRB Ignition Command 229999. 1372533. 1602532.
ORB Lines 249. 3304. 3553.
SSME % 3 116. 1497. 1613.
ET 229634. 1367732. 1597366.
Unusable 2223. 6532. 8755.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.4) 249. 22217. 2476.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 920. 0. 920.
Flight Press 996. 2805. 3802.
Usable Reserves 1692. 3618. 5311.
ORB Lines (FPR) 0. 1077. 1077.
SSME % 3 0. 0. 0.
ET (FPR) 599. 2541. 3140.
Bias 1094. 0. 1094.
Usable Impulse 226083. 1362381. 1588465.
Used at OBMR 225180. 1360556. 1585737.
Shutdown Consumption 845. 1653. 2498.
1 SSME from NOM PCT Throttle Setting 349. 771. 1120.

2 SSME from 67 PCT Throttle Setting 496. 882. 1378.
Vented after SSME x 3 Valve Closure 58. 172. 230.
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TABLE G.4.38
STS-GEN EE MPS PROPELLANT INVENTORY INPUT SHEET

(NOMINAL)
ITEM LO, LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LO, Line, LH, Tank + Line = 513.0 720.0

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at ESC = 1.576421 1.530822

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.09 52527.33
LO, Drainback = 5800.0 Fuel Bias = 987
LO, ECO Timer = 0.3980 Min LO, NPSP = 6.4000
Range = ETR Inf Coeff MR = 6.0263
Atmos Press = 14.75 Nosecap Del P = 0.01
LH, Alt Corr = -0.1 LO, Alt Corr = -0.13
Mean Non 6:1 = 249.0 Sigma Non 6:1 = 1016.0
Mean Non 6:1 = 96.94 Sigma Non 6:1 = 660.38
Sigma Level = 3.0 Mean +3 Sigma FPR = 3981.21
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TABLE G.4.39
STS-GEN EE MPS PROPELLANT INVENTORY LOAD SHEET

(NOMINAL)

Fuel Bias = 987. Throttle Setting NOM/AOA = 104/104 MR = 6.0263
Total FPR = 3981. % ULL O, =1.58 SIGMA =3.00 OBMR = 6.0405

% ULL Hy, = 1.53 LH, LO, TOTAL

Loaded 231853.  1387829. 1619682.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET (HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383200. 1614746.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613777.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608841.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1754. 9498. 11252.
Load at SRB Ignition Command 229995.  1372530. 1602525.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229630. 1367729. 1597359.
Unusable 2029. 4820. 6849.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.4) 249. 513. 762.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 720. 0. 720.
Flight Press 1002. 2807. 38009.
Usable Reserves 1552. 3416. 4968.
ORB Lines (FPR) 0. 2791. 2791.
SSME x 3 0. 0. 0.
ET (FPR) 565. 625. 1190.
Bias 987. 0. 987.
Usable Impulse 226414.  1364294. 1590709.
Used at OBMR 225608.  1362799. 1588408.
Shutdown Consumption 748. 1323. 2071.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.

3 SSME from 67 PCT Throttle Setting 748. 1323. 2071.
Vented after SSME x 3 Valve Closure 58. 172. 230.
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TABLE G.4.40
STS-GEN EE MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LO, Line, LH, Tank + Line = 1447.0 810.0

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at ESC = 1.576421 1.530822

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.08 52527.33
LO, Drainback = 5800.0 Fuel Bias = 947
LO, ECO Timer = 0.0000 Min LO, NPSP = 7.7000
Range = ETR Inf Coeff MR = 6.0263
Atmos Press = 14.75 Nosecap Del P = 0.01
LH, Alt Corr = -0.1 LO, Alt Corr = -0.13
Mean Non 6:1 = 249.0 Sigma Non 6:1 = 1010.0
Mean Non 6:1 = 146.62 Sigma Non 6:1 = 728.38
Sigma Level = 2.0 Mean +3 Sigma FPR = 2886.11
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TABLE G.4.41
STS-GEN EE MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 947. Throttle Setting NOM/AOA = 104/104 MR = 6.0263
Total FPR = 2886. % ULL O, =1.58 SIGMA =2.00 OBMR = 6.0416

% ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853.  1387829. 1619682.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET (HXT = 1044.6HUP = .15LXT = 412.58LUP = 0.78) 231546.  1383200. 1614746.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613777.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608841.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1754, 9498. 11252.
Load at SRB Ignition Command 229995.  1372530. 1602525.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229630. 1367729. 15973509.
Unusable 2164. 5794. 7958.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.7) 249. 1447. 1696.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 810. 0. 810.
Flight Press 1047. 2847. 3894.
Usable Reserves 1357. 2476. 3833.
ORB Lines (FPR) 0. 1857. 1857.
SSME x 3 0. 0. 0.
ET (FPR) 410. 619. 1029.
Bias 947. 0. 947.
Usable Impulse 226474.  1364260. 1590735.
Used at OBMR 225437.  1362006. 1587444.
Shutdown Consumption 979. 2081. 3060.
1 SSME from NOM PCT Throttle Setting 350. 771. 1121.

2 SSME from 91 PCT Throttle Setting 629. 1310. 1939.
Vented after SSME x 3 Valve Closure 58. 172. 230.
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TABLE G.4.42

STS-GEN EE MPS PROPELLANT INVENTORY INPUT SHEET (RTLS)

ITEM LO, LH»

Vented Ullage Pressure = 0.78 0.15

Unusable: LO, Line, LH, Tank + Line = 2227.0 920.0

Unpress Density = 71.13 4413

Press Density = 71.14 4.422

Sensor Station = 412.58 1044.60

Percent Ullage Vol at ESC = 1.576421 1.530822

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.08 52527.33
LO, Drainback = 5800.0 Fuel Bias = 1026
LO, ECO Timer = 0.0000 Min LO, NPSP 7.5000
Range = ETR Inf Coeff MR = 6.0263
Atmos Press = 14.75 Nosecap Del P 0.01
LH, Alt Corr = -0.1 LO, Alt Corr = -0.13
Mean Non 6:1 = -=218.0 Sigma Non 6:1 = 1277.0
Mean Non 6:1 = 123.08 Sigma Non 6:1 = 700.64
Sigma Level = 3.0 Mean +3 Sigma FPR = 4274.82
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TABLE G.4.43
STS-GEN EE MPS PROPELLANT INVENTORY LOAD SHEET (RTLS)

Fuel Bias = 1026. Throttle Setting NOM/AOA = 104/104 MR = 6.0263

Total FPR = 4275. % ULL O, =1.58 SIGMA =3.00 OBMR = 6.0411

% ULL Hy, = 1.53 LH, LO, TOTAL
Loaded 231853.  1387829. 1619682.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .15 LXT = 412.58 LUP = 0.78) 231546.  1383200. 1614746.
Loss Prior to Eng Start CMD DBT  4.M:55.S 104. 5800. 5904.
Boil off, Drainback, etc. 104. 5800. 5904.
Load at Engine Start Command 231749.  1382028. 1613777.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231442.  1377399. 1608841.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1754, 9498. 11252.
Load at SRB Ignition Command 229995.  1372530. 1602525.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229630. 1367729. 1597359.
Unusable 2243. 6498. 8741.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.5) 249. 2227. 2476.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 920. 0. 920.
Flight Press 1016. 2771. 3787.
Usable Reserves 1633. 3668. 5301.
ORB Lines (FPR) 0. 1077. 1077.
SSME x 3 0. 0. 0.
ET (FPR) 607. 2591. 3198.
Bias 1026. 0. 1026.
Usable Impulse 226119. 1362364. 1588484.
Used at OBMR 225212.  1360539. 1585752.
Shutdown Consumption 849. 1653. 2502.
1 SSME from NOM PCT Throttle Setting 350. 771. 1121.
2 SSME from 67 PCT Throttle Setting 499. 882. 1381.
Vented after SSME x 3 Valve Closure 58. 172. 230.

NSTS 08209, Volume | G-46 CHANGE NO. 47

Revision B




TABLE G.4.44
STS-GEN R9501 MPS PROPELLANT INVENTORY INPUT SHEET

(NOMINAL)
ITEM LO, LH»

Vented Ullage Pressure = 0.78 0.20

Unusable: LO, Line, LH, Tank + Line = 513.0 720.0

Unpress Density = 71.130797 4.412557

Press Density = 71.138260 4421313

Sensor Station = 412.58 1044.60

Percent Ullage Vol at ESC = 1.573766 1.524897

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.08 52527.78
LO, Drainback = 5812.0 Fuel Bias = 1136
LO, ECO Timer = 0.3980 Min LO, NPSP = 6.1000
Range = ETR Inf Coeff MR = 6.0287
Atmos Press = 14.75 Nosecap Del P = 0.01
LH, Alt Corr = -0.10 LO, Alt Corr = -0.13
Mean 6:1 = =240 Sigma 6:1 = 1123.0
Mean Non 6:1 = 23.96 Sigma Non 6:1 = 568.0
Sigma Level = 3.0 Mean +3 Sigma FPR = 3775.37
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TABLE G.4.45

STS-GEN R9501 MPS PROPELLANT INVENTORY LOAD SHEET

(NOMINAL)

Fuel Bias = 1136. Throttle Setting NOM/AOA = 104/104 MR = 6.0287

Total FPR = 3775. % ULL O, =1.57 SIGMA = 3.00 OBMR = 6.0431

% ULL Hp = 1.52 LH, LO» TOTAL
Loaded 231832. 1387844. 1619676.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.78) 231525.  1383215. 1614740.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5812. 5916.
Boil off, Drainback, etc. 104. 5812. 5916.
Load at Engine Start Command 231727.  1382032. 1613759.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231420. 1377403. 1608823.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1756. 9502. 11258.
Load at SRB Ignition Command 229971.  1372530. 1602501.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229606. 1367729. 1597335.
Unusable 2035. 4822. 6857.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 720. 0. 720.
Flight Press 1008. 28009. 3817.
Usable Reserves 1672. 3239. 4911.
ORB Lines (FPR) 0. 2791. 2791.
SSME x 3 0. 0. 0.
ET (FPR) 536. 448. 984.
Bias 1136. 0. 1136.
Usable Impulse 226264. 1364469. 1590734.
Used at OBMR 225539.  1362968. 1588508.
Shutdown Consumption 667. 1329. 1996.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 667. 1329. 1996.
Vented after SSME x 3 Valve Closure 58. 172. 230.
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TABLE G.4.46

STS-GEN R9501 MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure = 0.78 0.20

Unusable: LO, Line, LH, Tank + Line = 1447.0 810.0

Unpress Density = 71.130797 4.412557

Press Density = 71.138260 4421313

Sensor Station = 412.58 1044.60

Percent Ullage Vol at ESC = 1.573766 1.524897

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.08 52527.78
LO, Drainback = 5812.0 Fuel Bias = 1096.
LO, ECO Timer = 0.0000 Min LO, NPSP = 7.7000
Range = ETR Inf Coeff MR = 6.0287
Atmos Press = 14.75 Nosecap Del P 0.01
LH, Alt Corr = -0.10 LO, Alt Corr = -0.13
Mean 6:1 = -13.0 Sigma 6:1 = 1155.0
Mean Non 6:1 = 40.8 Sigma Non 6:1 = 58224
Sigma Level = 2.0 Mean +3 Sigma FPR = 2614.71
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TABLE G.4.47

STS-GEN R9501 MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 1096. Throttle Setting NOM/AOA = 104/104 MR = 6.0287

Total FPR = 2615. % ULL O, = 1.57 SIGMA =2.00 OBMR = 6.0442

% ULL H, =1.52 LH> LO, TOTAL
Loaded 231832. 1387844. 1619676.
ORB Lines 249. 3304. 3553.
SSME % 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.78) 231525.  1383215. 1614740.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5812. 5916.
Boil off, Drainback, etc. 104. 5812. 5916.
Load at Engine Start Command 231727.  1382032. 1613759.
ORB Lines 249. 3304. 3553.
SSME % 3 58. 1325. 1383.
ET 231420. 1377403. 1608823.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1756. 9502. 11258.
Load at SRB Ignition Command 229971.  1372530. 1602501.
ORB Lines 249. 3304. 3553.
SSME % 3 116. 1497. 1613.
ET 229606. 1367729. 1597335.
Unusable 2172. 5795. 7967.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.7) 249. 1447. 1696.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 810. 0. 810.
Flight Press 1055. 2848. 3903.
Usable Reserves 1467. 2244, 3711.
ORB Lines (FPR) 0. 1857. 1857.
SSME % 3 0. 0. 0.
ET (FPR) 371. 387. 758.
Bias 1096. 0. 1096.
Usable Impulse 226332. 1364491. 1590824.
Used at OBMR 225376. 1362231. 1587608.
Shutdown Consumption 898. 2088. 2986.
1 SSME from NOM PCT Throttle Setting 323. 773. 1096.
2 SSME from 91 PCT Throttle Setting 575. 1315. 1890.
Vented after SSME x 3 Valve Closure 58. 172. 230.
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TABLE G.4.48

STS-GEN R9501 MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure = 0.78 0.20

Unusable: LO, Line, LH, Tank + Line = 2227.0 920.0

Unpress Density = 71.130797 4.412557

Press Density = 71.138260 4421313

Sensor Station = 412.58 1044.60

Percent Ullage Vol at ESC = 1.573766 1.524897

Bubble Vol = 40.00 58.25

Total Tank Vol (Pressurized) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) = 19486.08 52527.78
LO, Drainback = 5812.0 Fuel Bias = 1175.
LO, ECO Timer = 0.0000 Min LO, NPSP = 7.5000
Range = ETR Inf Coeff MR = 6.0287
Atmos Press = 14.75 Nosecap Del P 0.01
LH, Alt Corr = -0.10 LO, Alt Corr = -0.13
Mean 6:1 = -=50.0 Sigma 6:1 = 1376.0
Mean Non 6:1 = 31.50 Sigma Non 6:1 = 562.50
Sigma Level = 3.0 Mean +3 Sigma FPR = 4441.10
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TABLE G.4.49

STS-GEN R9501 MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias = 1175. Throttle Setting NOM/AOA = 104/104 MR = 6.0287

Total FPR = 4441. % ULL O, = 1.57 SIGMA =3.00 OBMR = 6.0437

% ULL Hy, = 1.52 LH, LO, TOTAL
Loaded 231832. 1387844. 1619676.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.78) 231525.  1383215. 1614740.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5812. 5916.
Boil off, Drainback, etc. 104. 5812. 5916.
Load at Engine Start Command 231727.  1382032. 1613759.
ORB Lines 249. 3304. 3553.
SSME x 3 58. 1325. 1383.
ET 231420. 1377403. 1608823.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1756. 9502. 11258.
Load at SRB Ignition Command 229971.  1372530. 1602501.
ORB Lines 249. 3304. 3553.
SSME x 3 116. 1497. 1613.
ET 229606. 1367729. 1597335.
Unusable 2250. 6499. 8749.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.5) 249. 2227. 2476.
SSME x 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 920. 0. 920.
Flight Press 1023. 2772. 3795.
Usable Reserves 1806. 3811. 5616.
ORB Lines (FPR) 0. 1077. 1077.
SSME x 3 0. 0. 0.
ET (FPR) 631. 2734. 3364.
Bias 1175. 0. 1175.
Usable Impulse 225915.  1362220. 1588137.
Used at OBMR 225091. 1360389. 1585480.
Shutdown Consumption 767. 1659. 2426.
1 SSME from NOM PCT Throttle Setting 323. 773. 1096.
2 SSME from 67 PCT Throttle Setting 444, 886. 1330.
Vented after SSME x 3 Valve Closure 58. 172. 230.
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TABLE G.4.50
STS-GEN R9601L MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»
Vented Ullage Pressure (psig) = 0.71 0.20
Unusable: LO, Line, LH, Tank + Line (Iby) = 513.0 720.0
Unpress Density (Iby/ft3) = 71.146109 4.412557
Press Density (Ib,/ft3) = 71.153614 4421313
Sensor Station (X) = 412.58 1044.60
Percent Ullage Vol at ESC (%) = 1.575900 1.524530
Bubble Vol (ft3) = 40.00 58.25
Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43
Tank Vol Below Sensor (Vented) (ftS) = 19487.97 52527.79
LO, Drainback (Ib,,) = 5977.2 Fuel Bias (Iby) = 900.0
LO, ECO Timer (sec) = 0.3980 Min LO, NPSP (psi) = 6.1000
Range = ETR System MR (MRU) = 6.0237
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -0.10 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —224.0 Sigma 6:1 = 844.0
Mean Non 6:1 = 113.00 Sigma Non 6:1 = 647.00
Sigma Level = 3.00 Mean +3 Sigma FPR = 3080.00
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TABLE G.4.51

STS-GEN R9601L MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)
Fuel Bias = 900. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.02368
Total FPR = 3080. 9% ULL O, =1.5759 SIGMA = 3.00 OBMR = 6.03816
CnriIMR = 6.007 % ULL H, = 1.5245 LH> LO, TOTAL
Loaded 231832. 1388277. 16201009.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.71) 231525. 1383647. 1615172.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231728.  1382300. 1614028.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET 231421. 1377670. 1609091.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229970. 1372797. 1602767.
ORB Lines 249. 3305. 3554,
SSME % 3 116. 1497. 1613.
ET 229605. 1367995. 1597600.
Unusable 2035. 4818. 6853.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 720. 0. 720.
Flight Press 1009. 2805. 3813.
Usable Reserves 1338. 2642. 3980.
ORB Lines (FPR) 0. 2642. 2642.
SSME % 3 0. 0. 0.
ET (FPR) 438. 0. 438.
Bias 900. 0. 900.
Usable Impulse 226597. 1365337. 1591934.
Used at OBMR 225870. 1363837. 1589707.
Shutdown Consumption 669. 1328. 1997.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 669. 1328. 1997.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.52

STS-GEN R9601L MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»
Vented Ullage Pressure (psig) = 0.71 0.20
Unusable: LO, Line, LH, Tank + Line (Iby) = 1447.0 810.0
Unpress Density (Iby/ft3) = 71.146109 4.412557
Press Density (Ib,/ft3) = 71.153614 4421313
Sensor Station (X) = 412.58 1044.60
Percent Ullage Vol at ESC (%) = 1.575900 1.524530
Bubble Vol (ft3) = 40.00 58.25
Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43
Tank Vol Below Sensor (Vented) (ftS) = 19487.97 52527.79
LO, Drainback (Ib,,) = 5977.2 Fuel Bias (Iby) = 859.5
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) = 7.7000
Range = ETR System MR (MRU) = 6.0237
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -0.10 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —130.0 Sigma 6:1 = 847.0
Mean Non 6:1 = 177.47 Sigma Non 6:1 = 731.66
Sigma Level = 2.00 Mean +2 Sigma FPR = 2284.79
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TABLE G.4.53

STS-GEN R9601L MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)
Fuel Bias = 859.5 Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.02368
Total FPR = 2284.79 % ULL O, =1.5759 SIGMA = 2.00 OBMR = 6.03924
CnriIMR = 6.007 % ULL H, = 1.5245 LH> LO, TOTAL
Loaded 231832. 1388277. 16201009.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.71) 231525. 1383647. 1615172.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231728.  1382300. 1614028.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET 231421. 1377670. 1609091.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229970. 1372797. 1602767.
ORB Lines 249. 3305. 3554,
SSME % 3 116. 1497. 1613.
ET 229605. 1367995. 1597600.
Unusable 2172. 5791. 7963.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.7) 249. 1447. 1696.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 810. 0. 810.
Flight Press 1055. 2843. 3899.
Usable Reserves 1184. 1960. 3144.
ORB Lines (FPR) 0. 1858. 1858.
SSME % 3 0. 0. 0.
ET (FPR) 325. 102. 427.
Bias 860. 0. 860.
Usable Impulse 226614. 1365046. 1591660.
Used at OBMR 225655. 1362787. 1588442.
Shutdown Consumption 901. 2087. 2988.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 91 PCT Throttle Setting 577. 1314. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.54

STS-GEN R9601L MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»
Vented Ullage Pressure (psig) = 0.71 0.20
Unusable: LO, Line, LH, Tank + Line (Iby) = 2227.0 920.0
Unpress Density (Iby/ft3) = 71.146109 4.412557
Press Density (Ib,/ft3) = 71.153614 4421313
Sensor Station (X) = 412.58 1044.60
Percent Ullage Vol at ESC (%) = 1.575900 1.524530
Bubble Vol (ft3) = 40.00 58.25
Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43
Tank Vol Below Sensor (Vented) (ftS) = 19487.97 52527.79
LO, Drainback (Ib,,) = 5977.2 Fuel Bias (Iby) = 939.0
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) = 7.5000
Range = ETR System MR (MRU) = 6.0237
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -0.10 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —319.0 Sigma 6:1 = 1087.0
Mean Non 6:1 = 137.74 Sigma Non 6:1 = 686.30
Sigma Level = 3.00 Mean +3 Sigma FPR = 3676.12
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TABLE G.4.55

STS-GEN R9601L MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)
Fuel Bias = 939.0 Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.02368
Total FPR = 3676.12 % ULL O, =1.5759 SIGMA = 3.00 OBMR = 6.03874
CnriIMR = 6.007 % ULL H, = 1.5245 LH> LO, TOTAL
Loaded 231832. 1388277. 16201009.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.71) 231525. 1383647. 1615172.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231728.  1382300. 1614028.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET 231421. 1377670. 1609091.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229970. 1372797. 1602767.
ORB Lines 249. 3305. 3554,
SSME % 3 116. 1497. 1613.
ET 229605. 1367995. 1597600.
Unusable 2250. 6495. 8745.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.5) 249. 22217. 2476.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 920. 0. 920.
Flight Press 1023. 2768. 3791.
Usable Reserves 1461. 3154. 4615.
ORB Lines (FPR) 0. 1078. 1078.
SSME % 3 0. 0. 0.
ET (FPR) 522. 2076. 2598.
Bias 939. 0. 939.
Usable Impulse 226259. 1363148. 1589407.
Used at OBMR 225431. 1361317. 1586748.
Shutdown Consumption 770. 1658. 2429.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 67 PCT Throttle Setting 446. 885. 1332.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.56
STS-GEN R9602S MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»
Vented Ullage Pressure (psig) = 0.58 0.20
Unusable: LO, Line, LH, Tank + Line (Iby) = 513.0 720.0
Unpress Density (Iby/ft3) = 71.174615 4.412557
Press Density (Ib,/ft3) = 71.182211 4421313
Sensor Station (X) = 412.58 1044.60
Percent Ullage Vol at ESC (%) = 1.650550 1.581453
Bubble Vol (ft3) = 40.00 58.25
Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64
Tank Vol Below Sensor (Vented) (ftS) = 19477.58 52572.63
LO, Drainback (Ib,,) = 5977.2 Fuel Bias (Iby) = 1128.3
LO, ECO Timer (sec) = 0.3980 Min LO, NPSP (psi) = 6.1000
Range = ETR System MR (MRU) = 6.0237
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -0.10 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —224.0 Sigma 6:1 = 844.0
Mean Non 6:1 = 4434 Sigma Non 6:1 = 610.87
Sigma Level = 3.00 Mean +3 Sigma FPR = 2945.64
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TABLE G.4.57

STS-GEN R9602S MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)
Fuel Bias = 1128.3 Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.02368
Total FPR = 2945.64 9% ULL O, =1.6505 SIGMA = 3.00 OBMR = 6.03816
Cntrt MR = 6.007 % ULL H, = 1.5815 LH, LO, TOTAL
Loaded 232030. 1388094. 1620124.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231723. 1383462. 1615185.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231926.  1382117. 1614042.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 231619. 1377485. 1609104.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 230168. 1372614. 1602782.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229803. 1367810. 1597613.
Unusable 2035. 4818. 6854.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 720. 0. 720.
Flight Press 1009. 2805. 3813.
Usable Reserves 1547. 2527. 4074.
ORB Lines (FPR) 0. 2527. 2527.
SSME x 3 0. 0. 0.
ET (FPR) 419. 0. 419.
Bias 1128. 0. 1128.
Usable Impulse 226586. 1365268. 1591854.
Used at OBMR 225858. 1363768. 1589627.
Shutdown Consumption 669. 1328. 1997.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 669. 1328. 1997.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.58
STS-GEN R9602S MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»
Vented Ullage Pressure (psig) = 0.58 0.20
Unusable: LO, Line, LH, Tank + Line (Iby) = 1447.0 810.0
Unpress Density (Iby/ft3) = 71.174615 4.412557
Press Density (Ib,/ft3) = 71.182211 4421313
Sensor Station (X) = 412.58 1044.60
Percent Ullage Vol at ESC (%) = 1.650550 1.581453
Bubble Vol (ft3) = 40.00 58.25
Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64
Tank Vol Below Sensor (Vented) (ftS) = 19477.58 52572.63
LO, Drainback (Ib,,) = 5977.2 Fuel Bias (Iby) = 1087.8
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) = 7.7000
Range = ETR System MR (MRU) = 6.0237
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -0.10 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —130.0 Sigma 6:1 = 847.0
Mean Non 6:1 = 76.90 Sigma Non 6:1 = 652.20
Sigma Level = 2.00 Mean +2 Sigma FPR = 2083.59
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TABLE G.4.59

STS-GEN R9602S MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 1087.8 Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.02368
Total FPR = 2083.59 9% ULL O, =1.6505 SIGMA = 2.00 OBMR = 6.03924

Cntrt MR = 6.007 % ULL H, = 1.5815 LH, LO, TOTAL
Loaded 232030. 1388094. 1620124.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231723. 1383462. 1615185.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231926.  1382117. 1614042.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 231619. 1377485. 1609104.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 230168. 1372614. 1602782.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229803. 1367810. 1597613.
Unusable 2172. 5791. 7963.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.7) 249. 1447. 1696.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 810. 0. 810.
Flight Press 1055. 2843. 3899.
Usable Reserves 1384. 1788. 3171.
ORB Lines (FPR) 0. 1788. 1788.
SSME x 3 0. 0. 0.
ET (FPR) 296. 0. 296.
Bias 1088. 0. 1088.
Usable Impulse 226612.  1365035. 159164 7.
Used at OBMR 225653.  1362776. 1588429.
Shutdown Consumption 901. 2087. 2988.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.

2 SSME from 91 PCT Throttle Setting 577. 1314. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.60

STS-GEN R9602S MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»
Vented Ullage Pressure (psig) = 0.58 0.20
Unusable: LO, Line, LH, Tank + Line (Iby) = 2227.0 920.0
Unpress Density (Iby/ft3) = 71.174615 4.412557
Press Density (Ib,/ft3) = 71.182211 4421313
Sensor Station (X) = 412.58 1044.60
Percent Ullage Vol at ESC (%) = 1.650550 1.581453
Bubble Vol (ft3) = 40.00 58.25
Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64
Tank Vol Below Sensor (Vented) (ftS) = 19477.58 52572.63
LO, Drainback (Ib,,) = 5977.2 Fuel Bias (Iby) = 1167.3
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) = 7.5000
Range = ETR System MR (MRU) = 6.0237
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -0.10 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —319.0 Sigma 6:1 = 1087.0
Mean Non 6:1 = 58.21 Sigma Non 6:1 = 628.28
Sigma Level = 3.00 Mean +3 Sigma FPR = 3505.45

NSTS 08209, Volume |
Revision B

G-63

CHANGE NO. 47




TABLE G.4.61

STS-GEN R9602S MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)
Fuel Bias = 1167.3 Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.02368
Total FPR = 3505.45 9% ULL O, =1.6505 SIGMA = 3.00 OBMR = 6.03874
Cntrt MR = 6.007 % ULL H, = 1.5815 LH, LO, TOTAL
Loaded 232030. 1388094. 1620124.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231723. 1383462. 1615185.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231926.  1382117. 1614042.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 231619. 1377485. 1609104.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 230168. 1372614. 1602782.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229803. 1367810. 1597613.
Unusable 2250. 6496. 8746.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.5) 249. 2227. 2476.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET : LH5 Lines and Tank; LO5 Lines 920. 0. 920.
Flight Press 1023. 2768. 3791.
Usable Reserves 1665. 3007. 4673.
ORB Lines (FPR) 0. 1079. 1079.
SSME x 3 0. 0. 0.
ET (FPR) 498. 1928. 2426.
Bias 1167. 0. 1167.
Usable Impulse 226253. 1363111. 1589363.
Used at OBMR 225425.  1361280. 1586705.
Shutdown Consumption 770. 1658. 2429.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 67 PCT Throttle Setting 446. 885. 1332.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.62
STS-GEN R9603S MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.58 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 513.0 720.0

Unpress Density (Ib,/ft3) = 71.174615 4.412557

Press Density (Ib,/ft3) = 71.182211 4421313

Sensor Station (Xy) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.638861 1.847037

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ftS) = 19479.88 52544.30
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 960
LO, ECO Timer (sec) = 0.3980 Min LO, NPSP (psi) 6.1000
Range = ETR System MR (MRU) 6.0365
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —224.0 Sigma 6:1 = 844.0
Mean Non 6:1 = 89.63 Sigma Non 6:1 631.02
Sigma Level = 3.00 Mean +3 Sigma FPR = 3027.07
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TABLE G.4.63

STS-GEN R9603S MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)

Fuel Bias = 960. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0365

Total FPR = 3027. % ULL O, =1.64 SIGMA = 3.000 OBMR = 6.0511

CNTRLMR = 6.03200 % ULL H,=1.85 LH, LO» TOTAL
Loaded 231405.  1388258. 1619662.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231098. 1383626. 1614723.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231301. 1382280. 1613581.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230994.  1377649. 1608642.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229543.  1372778. 1602321.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229178. 1367974. 1597152.
Unusable 2035. 4818. 6854.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 720. 0. 720.
Flight Press 1009. 2805. 3813.
Usable Reserves 1389. 2598. 3987.
ORB Lines (FPR) 0. 2598. 2598.
SSME x 3 0. 0. 0.
ET (FPR) 429. 0. 429.
Bias 960. 0. 960.
Usable Impulse 226118. 1365361. 1591480.
Used at OBMR 225391. 1363861. 1589252.
Shutdown Consumption 669. 1328. 1997.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 669. 1328. 1997.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.64

STS-GEN R9603S MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.58 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 1447.0 810.0

Unpress Density (Ib,/ft3) = 71.174615 4.412557

Press Density (Ib,/ft3) = 71.182211 4421313

Sensor Station (Xy) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.638861 1.847037

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ftS) = 19479.88 52544.30
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 919
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.7000
Range = ETR System MR (MRU) 6.0365
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —130.0 Sigma 6:1 = 847.0
Mean Non 6:1 144.58 Sigma Non 6:1 701.08
Sigma Level = 2.00 Mean +2 Sigma FPR = 2213.02
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TABLE G.4.65

STS-GEN R9603S MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 919. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0365

Total FPR = 2213. % ULL O, =1.64 SIGMA =2.000 OBMR = 6.0522

CNTRLMR = 6.03200 % ULL H,=1.85 LH, LO, TOTAL
Loaded 231405.  1388258. 1619662.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231098. 1383626. 1614723.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231301. 1382280. 1613581.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230994.  1377649. 1608642.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229543.  1372778. 1602321.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229178. 1367974. 1597152.
Unusable 2172. 5791. 7963.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.7) 249. 1447. 1696.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 810. 0. 810.
Flight Press 1055. 2843. 3899.
Usable Reserves 1233. 1899. 3132.
ORB Lines (FPR) 0. 1859. 1859.
SSME x 3 0. 0. 0.
ET (FPR) 314. 40. 354.
Bias 9109. 0. 9109.
Usable Impulse 226138.  1365087. 1591225.
Used at OBMR 225180. 1362828. 1588007.
Shutdown Consumption 901. 2087. 2988.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 91 PCT Throttle Setting 577. 1314. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.66

STS-GEN R9603S MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.58 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 2227.0 920.0

Unpress Density (Ib,/ft3) = 71.174615 4.412557

Press Density (Ib,/ft3) = 71.182211 4421313

Sensor Station (Xy) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.638861 1.847037

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ftS) = 19479.88 52544.30
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 998
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) = 7.5000
Range = ETR System MR (MRU) = 6.0365
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —319.0 Sigma 6:1 = 1087.0
Mean Non 6:1 110.81 Sigma Non 6:1 = 662.70
Sigma Level = 3.00 Mean +3 Sigma FPR = 3612.89
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TABLE G.4.67

STS-GEN R9603S MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias = 998. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0365

Total FPR = 3613. % ULL O, =1.64 SIGMA = 3.000 OBMR = 6.0517

CNTRLMR = 6.03200 % ULL H,=1.85 LH, LO, TOTAL
Loaded 231405.  1388258. 1619662.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231098. 1383626. 1614723.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231301. 1382280. 1613581.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230994.  1377649. 1608642.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229543.  1372778. 1602321.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229178. 1367974. 1597152.
Unusable 2250. 6496. 8746.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.5) 249. 2227. 2476.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 920. 0. 920.
Flight Press 1023. 2768. 3791.
Usable Reserves 1510. 3101. 4611.
ORB Lines (FPR) 0. 1079. 1079.
SSME x 3 0. 0. 0.
ET (FPR) 512. 2022. 2534.
Bias 998. 0. 998.
Usable Impulse 225782. 1363181. 1588964.
Used at OBMR 224954,  1361351. 1586305.
Shutdown Consumption 770. 1658. 2429.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 67 PCT Throttle Setting 446. 885. 1332.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.74

STS-GEN R9605L MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.71 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 513.0 720.0

Unpress Density (Ib,/ft3) = 71.146109 4.412557

Press Density (Ib,/ft3) = 71.153614 4421313

Sensor Station (Xy) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.575900 1.737306

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ftS) = 19487.97 52527.79
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 432
LO, ECO Timer (sec) = 0.3980 Min LO, NPSP (psi) 6.1000
Range = ETR System MR (MRU) 6.0245
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —224.0 Sigma 6:1 = 844.0
Mean Non 6:1 558.86 Sigma Non 6:1 = 1083.16
Sigma Level = 3.00 Mean +3 Sigma FPR = 4455.74
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TABLE G.4.75

STS-GEN R9605L MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)

Fuel Bias = 432. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0245

Total FPR = 4456. % ULL O, = 1.58 SIGMA = 3.000 OBMR = 6.0390

CNTRLMR = 6.02000 % ULLH,=1.74 LH> LO, TOTAL
Loaded 231332.  1388277. 16196009.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.71) 231025. 1383647. 1614672.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231228.  1382300. 1613528.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET 230921. 1377670. 1608591.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229470.  1372797. 1602267.
ORB Lines 249. 3305. 3554,
SSME % 3 116. 1497. 1613.
ET 229105. 1367995. 1597100.
Unusable 2035. 4818. 6853.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 720. 0. 720.
Flight Press 1009. 2805. 3813.
Usable Reserves 1065. 3823. 4888.
ORB Lines (FPR) 0. 2792. 2792.
SSME % 3 0. 0. 0.
ET (FPR) 633. 1031. 1664.
Bias 432. 0. 432.
Usable Impulse 226369. 1364156. 1590526.
Used at OBMR 225642. 1362656. 1588298.
Shutdown Consumption 669. 1328. 1997.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 669. 1328. 1997.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.76

STS-GEN R9605L MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.71 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 1447.0 810.0

Unpress Density (Ib,/ft3) = 71.146109 4.412557

Press Density (Ib,/ft3) = 71.153614 4421313

Sensor Station (Xy) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.575900 1.737306

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ftS) = 19487.97 52527.79
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 392
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.7000
Range = ETR System MR (MRU) 6.0245
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —130.0 Sigma 6:1 = 847.0
Mean Non 6:1 724.68 Sigma Non 6:1 = 1283.24
Sigma Level = 2.00 Mean +2 Sigma FPR = 3669.52
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TABLE G.4.77

STS-GEN R9605L MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 392. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0245

Total FPR = 3670. % ULL O, =1.58 SIGMA = 2.000 OBMR = 6.0401

CNTRLMR = 6.02000 % ULLH,=1.74 LH> LO, TOTAL
Loaded 231332.  1388277. 16196009.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.71) 231025. 1383647. 1614672.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231228.  1382300. 1613528.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET 230921. 1377670. 1608591.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229470.  1372797. 1602267.
ORB Lines 249. 3305. 3554,
SSME % 3 116. 1497. 1613.
ET 229105. 1367995. 1597100.
Unusable 2172. 5791. 7963.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.7) 249. 1447. 1696.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 810. 0. 810.
Flight Press 1055. 2843. 3899.
Usable Reserves 913. 3148. 4062.
ORB Lines (FPR) 0. 1858. 1858.
SSME % 3 0. 0. 0.
ET (FPR) 521. 1291. 1812.
Bias 392. 0. 392.
Usable Impulse 226385. 1363858. 1590243.
Used at OBMR 225426. 1361599. 1587025.
Shutdown Consumption 901. 2087. 2988.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 91 PCT Throttle Setting 577. 1314. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.78

STS-GEN R9605L MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.71 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 2227.0 920.0

Unpress Density (Ib,/ft3) = 71.146109 4.412557

Press Density (Ib,/ft3) = 71.153614 4421313

Sensor Station (X) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.575900 1.737306

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ftS) = 19487.97 52527.79
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 471
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.5000
Range = ETR System MR (MRU) 6.0245
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —319.0 Sigma 6:1 = 1087.0
Mean Non 6:1 594.84 Sigma Non 6:1 = 1167.41
Sigma Level = 3.00 Mean +3 Sigma FPR = 5062.69
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TABLE G.4.79

STS-GEN R9605L MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias = 471. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0245

Total FPR = 5063. % ULL O, =1.58 SIGMA = 3.000 OBMR = 6.0396

CNTRLMR = 6.02000 % ULLH,=1.74 LH> LO, TOTAL
Loaded 231332.  1388277. 16196009.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.71) 231025. 1383647. 1614672.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231228.  1382300. 1613528.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET 230921. 1377670. 1608591.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229470.  1372797. 1602267.
ORB Lines 249. 3305. 3554,
SSME % 3 116. 1497. 1613.
ET 229105. 1367995. 1597100.
Unusable 2250. 6495. 8745.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.5) 249. 22217. 2476.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 920. 0. 920.
Flight Press 1023. 2768. 3791.
Usable Reserves 1191. 4344, 5534,
ORB Lines (FPR) 0. 1078. 1078.
SSME % 3 0. 0. 0.
ET (FPR) 719. 3266. 3985.
Bias 471. 0. 471.
Usable Impulse 226030. 1361958. 1587988.
Used at OBMR 225201. 1360128. 15853209.
Shutdown Consumption 770. 1658. 2429.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 67 PCT Throttle Setting 446. 885. 1332.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.80
STS-GEN R9701L MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.71 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 513.0 720.0

Unpress Density (Ib,/ft3) = 71.146109 4.412557

Press Density (Ib,/ft3) = 71.153614 4421313

Sensor Station (Xy) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.575900 1.737306

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ftS) = 19487.97 52527.79
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 884
LO, ECO Timer (sec) = 0.3980 Min LO, NPSP (psi) 6.1000
Range = ETR System MR (MRU) 6.0365
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —224.0 Sigma 6:1 = 844.0
Mean Non 6:1 121.13 Sigma Non 6:1 653.18
Sigma Level = 3.00 Mean +3 Sigma FPR = 3099.50
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TABLE G.4.81

STS-GEN R9701L MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)

Fuel Bias = 884. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0365

Total FPR = 3100. % ULL O, =1.58 SIGMA = 3.000 OBMR = 6.0511

CNTRLMR = 6.03200 % ULLH,=1.74 LH> LO, TOTAL
Loaded 231332.  1388277. 16196009.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.71) 231025. 1383647. 1614672.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231228.  1382300. 1613528.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET 230921. 1377670. 1608591.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229470.  1372797. 1602267.
ORB Lines 249. 3305. 3554,
SSME % 3 116. 1497. 1613.
ET 229105. 1367995. 1597100.
Unusable 2035. 4818. 6853.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 720. 0. 720.
Flight Press 1009. 2805. 3813.
Usable Reserves 1323. 2660. 3983.
ORB Lines (FPR) 0. 2660. 2660.
SSME % 3 0. 0. 0.
ET (FPR) 440. 0. 440.
Bias 884. 0. 884.
Usable Impulse 226111. 1365319. 1591431.
Used at OBMR 225384. 13638109. 1589203.
Shutdown Consumption 669. 1328. 1997.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 669. 1328. 1997.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.82
STS-GEN R9701L MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.71 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 1447.0 810.0

Unpress Density (Ib,/ft3) = 71.146109 4.412557

Press Density (Ib,/ft3) = 71.153614 4421313

Sensor Station (Xy) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.575900 1.737306

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ftS) = 19487.97 52527.79
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 843
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.7000
Range = ETR System MR (MRU) 6.0365
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —130.0 Sigma 6:1 = 847.0
Mean Non 6:1 187.96 Sigma Non 6:1 741.82
Sigma Level = 2.00 Mean +2 Sigma FPR = 2308.39
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TABLE G.4.83

STS-GEN R9701L MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 843. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0365

Total FPR = 2308. % ULL O, =1.58 SIGMA = 2.000 OBMR = 6.0522

CNTRLMR = 6.03200 % ULLH,=1.74 LH> LO, TOTAL
Loaded 231332.  1388277. 16196009.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.71) 231025. 1383647. 1614672.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231228.  1382300. 1613528.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET 230921. 1377670. 1608591.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229470.  1372797. 1602267.
ORB Lines 249. 3305. 3554,
SSME % 3 116. 1497. 1613.
ET 229105. 1367995. 1597100.
Unusable 2172. 5791. 7963.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.7) 249. 1447. 1696.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 810. 0. 810.
Flight Press 1055. 2843. 3899.
Usable Reserves 1170. 1981. 3151.
ORB Lines (FPR) 0. 1858. 1858.
SSME % 3 0. 0. 0.
ET (FPR) 327. 123. 451.
Bias 843. 0. 843.
Usable Impulse 226128. 1365025. 1591153.
Used at OBMR 225169. 1362766. 1587935.
Shutdown Consumption 901. 2087. 2988.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 91 PCT Throttle Setting 577. 1314. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.84

STS-GEN R9701L MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.71 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 2227.0 920.0

Unpress Density (Ib,/ft3) = 71.146109 4.412557

Press Density (Ib,/ft3) = 71.153614 4421313

Sensor Station (Xy) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.575900 1.737306

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ftS) = 19487.97 52527.79
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 922
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) = 7.5000
Range = ETR System MR (MRU) = 6.0365
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —319.0 Sigma 6:1 = 1087.0
Mean Non 6:1 146.56 Sigma Non 6:1 =  694.44
Sigma Level = 3.00 Mean +3 Sigma FPR = 3697.84
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TABLE G.4.85

STS-GEN R9701L MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias = 922. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0365

Total FPR = 3698. % ULL O, =1.58 SIGMA = 3.000 OBMR = 6.0517

CNTRLMR = 6.03200 % ULLH,=1.74 LH> LO, TOTAL
Loaded 231332.  1388277. 16196009.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET (HXT =1044.6 HUP = .20 LXT = 412.58 LUP = 0.71) 231025. 1383647. 1614672.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231228.  1382300. 1613528.
ORB Lines 249. 3305. 3554,
SSME % 3 58. 1325. 1383.
ET 230921. 1377670. 1608591.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229470.  1372797. 1602267.
ORB Lines 249. 3305. 3554,
SSME % 3 116. 1497. 1613.
ET 229105. 1367995. 1597100.
Unusable 2250. 6495. 8745.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.5) 249. 22217. 2476.
SSME % 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 920. 0. 920.
Flight Press 1023. 2768. 3791.
Usable Reserves 1446. 3173. 4620.
ORB Lines (FPR) 0. 1078. 1078.
SSME % 3 0. 0. 0.
ET (FPR) 524, 2096. 2620.
Bias 922. 0. 922.
Usable Impulse 225774. 1363128. 1588902.
Used at OBMR 224946. 1361298. 1586243.
Shutdown Consumption 770. 1658. 2429.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 67 PCT Throttle Setting 446. 885. 1332.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.86
STS-GEN R9702L MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.60 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 513.0 720.0

Unpress Density (Ib,/ft3) = 71.170222 4.412557

Press Density (Ib,/ft3) = 71.177804 4421313

Sensor Station (Xy) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.577240 1.737306

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ftS) = 19487.69 52527.79
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 809
LO, ECO Timer (sec) = 0.3980 Min LO, NPSP (psi) 6.1000
Range = ETR System MR (MRU) 6.0365
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —224.0 Sigma 6:1 = 844.0
Mean Non 6:1 160.88 Sigma Non 6:1 686.43
Sigma Level = 3.00 Mean +3 Sigma FPR = 3200.46
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TABLE G.4.87

STS-GEN R9702L MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)

Fuel Bias = 809. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0365

Total FPR = 3200. % ULL O, =1.58 SIGMA = 3.000 OBMR = 6.0511

CNTRLMR = 6.03200 % ULLH,=1.74 LH, LO, TOTAL
Loaded 231332.  1388728. 1620060.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.60) 231025. 1384097. 1615121.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231228. 1382751. 1613979.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230921.  1378119. 1609040.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229470. 1373248. 1602718.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229105. 1368445. 1597550.
Unusable 2035. 4818. 6854.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 720. 0. 720.
Flight Press 1009. 2805. 3813.
Usable Reserves 1263. 2747. 4010.
ORB Lines (FPR) 0. 2747. 2747.
SSME x 3 0. 0. 0.
ET (FPR) 454, 0. 454,
Bias 8009. 0. 8009.
Usable Impulse 226172.  1365683. 1591855.
Used at OBMR 225444,  1364183. 1589628.
Shutdown Consumption 669. 1328. 1997.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 669. 1328. 1997.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.88
STS-GEN R9702L MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.60 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 1447.0 810.0

Unpress Density (Ib,/ft3) = 71.170222 4.412557

Press Density (Ib,/ft3) = 71.177804 4421313

Sensor Station (X) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.577240 1.737306

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ftS) = 19487.69 52527.79
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 768
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.7000
Range = ETR System MR (MRU) 6.0365
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —130.0 Sigma 6:1 = 847.0
Mean Non 6:1 241.28 Sigma Non 6:1 794.92
Sigma Level = 2.00 Mean +2 Sigma FPR = 2433.79
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TABLE G.4.89

STS-GEN R9702L MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 768. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0365

Total FPR = 2434. % ULL O, =1.58 SIGMA =2.000 OBMR = 6.0522

CNTRLMR = 6.03200 % ULLH,=1.74 LH, LO, TOTAL
Loaded 231332.  1388728. 1620060.
ORB Lines 249. 3306. 3555.
SSME % 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.60) 231025. 1384097. 1615121.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231228. 1382751. 1613979.
ORB Lines 249. 3306. 3555.
SSME % 3 58. 1326. 1384.
ET 230921.  1378119. 1609040.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229470. 1373248. 1602718.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229105. 1368445. 1597550.
Unusable 2172. 5791. 7963.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.7) 249. 1447. 1696.
SSME % 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 810. 0. 810.
Flight Press 1055. 2843. 3899.
Usable Reserves 1113. 2089. 3202.
ORB Lines (FPR) 0. 1859. 1859.
SSME % 3 0. 0. 0.
ET (FPR) 345. 230. 575.
Bias 768. 0. 768.
Usable Impulse 226185. 1365368. 1591553.
Used at OBMR 225226.  13631009. 1588335.
Shutdown Consumption 901. 2087. 2988.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 91 PCT Throttle Setting 577. 1314. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.90
STS-GEN R9702L MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.60 0.20

Unusable: LO, Line, LH, Tank + Line (Ibyy,) = 2227.0 920.0

Unpress Density (Ib,/ft3) = 71.170222 4.412557

Press Density (Ib,/ft3) = 71.177804 4421313

Sensor Station (Xy) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.577240 1.737306

Bubble Vol (ft3) = 40.00 171.57

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ftS) = 19487.69 52527.79
LO, Drainback (Iby) = 5977.2 Fuel Bias (Iby) = 847
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) = 7.5000
Range = ETR System MR (MRU) = 6.0365
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —319.0 Sigma 6:1 = 1087.0
Mean Non 6:1 188.80 Sigma Non 6:1 = 736.91
Sigma Level = 3.00 Mean +3 Sigma FPR = 3810.04
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TABLE G.4.91

STS-GEN R9702L MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias = 847. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0365

Total FPR = 3810. % ULL O, =1.58 SIGMA = 3.000 OBMR = 6.0517

CNTRLMR = 6.03200 % ULLH,=1.74 LH, LO, TOTAL
Loaded 231332.  1388728. 1620060.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.60) 231025. 1384097. 1615121.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5977. 6081.
Boil off, Drainback, etc. 104. 5977. 6081.
Load at Engine Start Command 231228. 1382751. 1613979.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230921.  1378119. 1609040.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1758. 9503. 11261.
Load at SRB Ignition Command 229470. 1373248. 1602718.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229105. 1368445. 1597550.
Unusable 2250. 6496. 8746.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.5) 249. 2227. 2476.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET: LH5 Lines and Tank; LO5 Lines 920. 0. 920.
Flight Press 1023. 2768. 3791.
Usable Reserves 1388. 3270. 4657.
ORB Lines (FPR) 0. 1079. 1079.
SSME x 3 0. 0. 0.
ET (FPR) 540. 2191. 2731.
Bias 847. 0. 847.
Usable Impulse 225832.  1363483. 1589315.
Used at OBMR 225004. 1361652. 1586656.
Shutdown Consumption 770. 1658. 2429.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 67 PCT Throttle Setting 446. 885. 1332.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.92
STS-GEN R9801L MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.60 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 513.0 720.0

Unpress Density (Ib,/ft3) = 71.170222 4.412557

Press Density (Ib,/ft3) = 71.177804 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.577031 1.734245

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ft3) = 19487.69 52527.79
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 853
LO, ECO Timer (sec) = 0.3980 Min LO2> NPSP (psi) 6.1000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —237.0 Sigma 6:1 = 928.0
Mean Non 6:1 = 73.97 Sigma Non 6:1 556.45
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3085.00
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TABLE G.4.93

STS-GEN R9801L MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)

Fuel Bias = 853. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 3085. 9% ULL O, =1.58 SIGMA = 3.000 OBMR = 6.0523

CNTRLMR = 6.03200 9% ULL H, =1.73 LH, LO» TOTAL
Loaded 231339. 1388728. 1620067.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.60) 231032.  1384097. 1615129.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231235. 1382754. 1613989.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230928. 1378122. 1609050.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229474,  1373249. 1602722.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229109. 1368445. 1597554.
Unusable 2037. 4821. 6858.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 720. 0. 720.
Flight Press 1010. 2808. 3818.
Usable Reserves 1291. 2648. 3938.
ORB Lines (FPR) 0. 2648. 2648.
SSME x 3 0. 0. 0.
ET (FPR) 437. 0. 437.
Bias 853. 0. 853.
Usable Impulse 226146.  1365780. 1591925.
Used at OBMR 225417. 1364281. 1589697.
Shutdown Consumption 671. 1327. 1998.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 671. 1327. 1998.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.94
STS-GEN R9801L MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.60 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 1447.0 810.0

Unpress Density (Ib,/ft3) = 71.170222 4.412557

Press Density (Ib,/ft3) = 71.177804 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.577031 1.734245

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ft3) = 19487.69 52527.79
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 812
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.7000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —116.0 Sigma 6:1 = 865.0
Mean Non 6:1 117.37 Sigma Non 6:1 606.35
Sigma Level = 2.00 Mean +2-Sigma FPR = 2114.22
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TABLE G.4.95

STS-GEN R9801L MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 812. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 2114. % ULL O, =1.58 SIGMA =2.000 OBMR = 6.0535

CNTRLMR = 6.03200 % ULL H,=1.73 LH, LO, TOTAL
Loaded 231339. 1388728. 1620067.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.60) 231032.  1384097. 1615129.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231235. 1382754. 1613989.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230928.  1378122. 1609050.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229474,  1373249. 1602722.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229109. 1368445. 1597554.
Unusable 2178. 5793. 7971.
ORB Lines (LO, ECO T = 0.000 NPSP =7.7) 249. 1447. 1696.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 810. 0. 810.
Flight Press 1061. 2845. 3906.
Usable Reserves 1112. 1814. 2926.
ORB Lines (FPR) 0. 1814. 1814.
SSME x 3 0. 0. 0.
ET (FPR) 300. 0. 300.
Bias 812. 0. 812.
Usable Impulse 226184. 1365641. 1591825.
Used at OBMR 225223.  1363383. 1588606.
Shutdown Consumption 902. 2086. 2989.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 91 PCT Throttle Setting 578. 1313. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.96
STS-GEN R9801L MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.60 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 2227.0 920.0

Unpress Density (Ib,/ft3) = 71.170222 4.412557

Press Density (Ib,/ft3) = 71.177804 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.577031 1.734245

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ft3) = 19487.69 52527.79
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 891
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.5000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —244.0 Sigma 6:1 = 893.0
Mean Non 6:1 = 86.29 Sigma Non 6:1 563.77
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3008.13
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TABLE G.4.97

STS-GEN R9801L MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias = 891. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 3008. 9% ULL O, =1.58 SIGMA = 3.000 OBMR = 6.0530

CNTRLMR = 6.03200 9% ULL H, =1.73 LH, LO» TOTAL
Loaded 231339. 1388728. 1620067.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.60) 231032.  1384097. 1615129.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231235. 1382754. 1613989.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230928. 1378122. 1609050.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229474,  1373249. 1602722.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229109. 1368445. 1597554.
Unusable 2256. 6498. 8754.
ORB Lines (LO, ECO T = 0.000 NPSP =7.5) 249. 2227. 2476.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 920. 0. 920.
Flight Press 1029. 2770. 3799.
Usable Reserves 1318. 2582. 3899.
ORB Lines (FPR) 0. 1079. 1079.
SSME x 3 0. 0. 0.
ET (FPR) 427. 1503. 1929.
Bias 891. 0. 891.
Usable Impulse 225900. 1364169. 1590069.
Used at OBMR 225070.  1362340. 1587410.
Shutdown Consumption 772. 1658. 2429.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 67 PCT Throttle Setting 447. 885. 1332.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.98
STS-GEN R9802L MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.60 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 513.0 720.0

Unpress Density (Ib,/ft3) = 71.170222 4.412557

Press Density (Ib,/ft3) = 71.177804 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.577031 1.734245

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ft3) = 19487.69 52527.79
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 854
LO, ECO Timer (sec) = 0.3980 Min LO2> NPSP (psi) 6.1000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —235.0 Sigma 6:1 = 968.0
Mean Non 6:1 =  96.67 Sigma Non 6:1 596.16
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3272.34
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TABLE G.4.99

STS-GEN R9802L MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)

Fuel Bias = 854. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 3272. % ULL O, =1.58 SIGMA = 3.000 OBMR = 6.0523

CNTRLMR = 6.03200 9% ULL H, =1.73 LH, LO» TOTAL
Loaded 231339. 1388728. 1620067.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.60) 231032.  1384097. 1615129.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231235. 1382754. 1613989.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230928. 1378122. 1609050.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229474,  1373249. 1602722.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229109. 1368445. 1597554.
Unusable 2037. 4821. 6858.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 720. 0. 720.
Flight Press 1010. 2808. 3818.
Usable Reserves 1318. 2808. 4126.
ORB Lines (FPR) 0. 2793. 2793.
SSME x 3 0. 0. 0.
ET (FPR) 464. 15. 480.
Bias 854. 0. 854.
Usable Impulse 226119. 1365619. 1591738.
Used at OBMR 225390. 1364120. 1589510.
Shutdown Consumption 671. 1327. 1998.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 671. 1327. 1998.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.100

STS-GEN R9802L MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.60 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 1447.0 810.0

Unpress Density (Ib,/ft3) = 71.170222 4.412557

Press Density (Ib,/ft3) = 71.177804 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.577031 1.734245

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ft3) = 19487.69 52527.79
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 812
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.7000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —114.0 Sigma 6:1 = 953.0
Mean Non 6:1 150.33 Sigma Non 6:1 663.07
Sigma Level = 2.00 Mean +2-Sigma FPR = 2357.42
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TABLE G.4.101

STS-GEN R9802L MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 812. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 2357. % ULL O, =1.58 SIGMA =2.000 OBMR = 6.0535

CNTRLMR = 6.03200 % ULL H,=1.73 LH, LO, TOTAL
Loaded 231339. 1388728. 1620067.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.60) 231032.  1384097. 1615129.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231235. 1382754. 1613989.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230928.  1378122. 1609050.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229474,  1373249. 1602722.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229109. 1368445. 1597554.
Unusable 2178. 5793. 7971.
ORB Lines (LO, ECO T = 0.000 NPSP =7.7) 249. 1447. 1696.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 810. 0. 810.
Flight Press 1061. 2845. 3906.
Usable Reserves 1147. 2023. 3170.
ORB Lines (FPR) 0. 1859. 1859.
SSME x 3 0. 0. 0.
ET (FPR) 334. 164. 499.
Bias 812. 0. 812.
Usable Impulse 226149.  1365432. 1591581.
Used at OBMR 225189. 1363174. 1588363.
Shutdown Consumption 902. 2086. 2989.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 91 PCT Throttle Setting 578. 1313. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.102

STS-GEN R9802L MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.60 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 2227.0 920.0

Unpress Density (Ib,/ft3) = 71.170222 4.412557

Press Density (Ib,/ft3) = 71.177804 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.577031 1.734245

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ft3) = 19487.69 52527.79
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 892
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.5000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —244.0 Sigma 6:1 = 11130
Mean Non 6:1 114.01 Sigma Non 6:1 618.67
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3689.35
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TABLE G.4.103
STS-GEN R9802L MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias = 892. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 3689. % ULL O, =1.58 SIGMA = 3.000 OBMR = 6.0530

CNTRLMR = 6.03200 9% ULL H, =1.73 LH, LO» TOTAL
Loaded 231339. 1388728. 1620067.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.60) 231032.  1384097. 1615129.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231235. 1382754. 1613989.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230928. 1378122. 1609050.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229474,  1373249. 1602722.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229109. 1368445. 1597554.
Unusable 2256. 6498. 8754.
ORB Lines (LO, ECO T = 0.000 NPSP =7.5) 249. 2227. 2476.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 920. 0. 920.
Flight Press 1029. 2770. 3799.
Usable Reserves 1415. 3166. 4581.
ORB Lines (FPR) 0. 1079. 1079.
SSME x 3 0. 0. 0.
ET (FPR) 523. 2087. 2611.
Bias 892. 0. 892.
Usable Impulse 225803.  1363585. 1589388.
Used at OBMR 224973.  1361755. 1586728.
Shutdown Consumption 772. 1658. 2429.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 67 PCT Throttle Setting 447. 885. 1332.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.104

STS-GEN R9805S MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.58 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 513.0 720.0

Unpress Density (Ib,/ft3) = 71.174615 4.412557

Press Density (Ib,/ft3) = 71.182211 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.519407 1.847178

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ft3) = 19503.34 52542.60
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 720
LO, ECO Timer (sec) = 0.3980 Min LO2> NPSP (psi) 6.1000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —237.0 Sigma 6:1 = 928.0
Mean Non 6:1 215.02 Sigma Non 6:1 747.04
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3552.91
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TABLE G.4.105
STS-GEN R9805S MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)

Fuel Bias = 720. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 3553. % ULL O, =1.52 SIGMA = 3.000 OBMR = 6.0523

CNTRLMR = 6.03200 9% ULL H, =1.85 LH, LO» TOTAL
Loaded 231404. 1389928. 1621332.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231097.  1385296. 1616393.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231300. 1383954. 1615254.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230993.  1379322. 1610315.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229539.  1374448. 1603987.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229174.  1369644. 1598818.
Unusable 2037. 4821. 6858.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 720. 0. 720.
Flight Press 1010. 2808. 3818.
Usable Reserves 1224, 3049. 4273.
ORB Lines (FPR) 0. 2793. 2793.
SSME x 3 0. 0. 0.
ET (FPR) 504. 256. 760.
Bias 720. 0. 720.
Usable Impulse 226278.  1366578. 1592855.
Used at OBMR 225549.  1365079. 1590627.
Shutdown Consumption 671. 1327. 1998.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 671. 1327. 1998.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.106
STS-GEN R9805S MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.58 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 1447.0 810.0

Unpress Density (Ib,/ft3) = 71.174615 4.412557

Press Density (Ib,/ft3) = 71.182211 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.519407 1.847178

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ft3) = 19503.34 52542.60
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 679
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.7000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —116.0 Sigma 6:1 = 865.0
Mean Non 6:1 289.65 Sigma Non 6:1 832.65
Sigma Level = 2.00 Mean +2-Sigma FPR = 2575.23
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TABLE G.4.107
STS-GEN R9805S MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 679. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 2575. % ULL O, =1.52 SIGMA =2.000 OBMR = 6.0535

CNTRLMR = 6.03200 % ULL H,=1.85 LH, LO, TOTAL
Loaded 231404.  1389928. 1621332.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231097.  1385296. 1616393.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231300. 1383954. 1615254.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230993.  1379322. 1610315.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229539.  1374448. 1603987.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229174. 1369644. 1598818.
Unusable 2178. 5793. 7971.
ORB Lines (LO, ECO T = 0.000 NPSP =7.7) 249. 1447. 1696.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 810. 0. 810.
Flight Press 1061. 2845. 3906.
Usable Reserves 1044. 2210. 3254.
ORB Lines (FPR) 0. 1859. 1859.
SSME x 3 0. 0. 0.
ET (FPR) 365. 351. 716.
Bias 679. 0. 679.
Usable Impulse 226317. 1366445. 1592762.
Used at OBMR 225357. 1364186. 1589543.
Shutdown Consumption 902. 2086. 2989.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 91 PCT Throttle Setting 578. 1313. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.108
STS-GEN R9805S MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.58 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 2227.0 920.0

Unpress Density (Ib,/ft3) = 71.174615 4.412557

Press Density (Ib,/ft3) = 71.182211 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.519407 1.847178

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ft3) = 19503.34 52542.60
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 758
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.5000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —244.0 Sigma 6:1 = 893.0
Mean Non 6:1 225.06 Sigma Non 6:1 755.24
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3489.03
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TABLE G.4.109
STS-GEN R9805S MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias = 758. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 3489. 9% ULL O, =1.52 SIGMA = 3.000 OBMR = 6.0530

CNTRLMR = 6.03200 9% ULL H, =1.85 LH, LO» TOTAL
Loaded 231404. 1389928. 1621332.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231097.  1385296. 1616393.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231300. 1383954. 1615254.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230993.  1379322. 1610315.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229539.  1374448. 1603987.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229174.  1369644. 1598818.
Unusable 2256. 6498. 8754.
ORB Lines (LO, ECO T = 0.000 NPSP =7.5) 249. 2227. 2476.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 920. 0. 920.
Flight Press 1029. 2770. 3799.
Usable Reserves 1253. 2994. 4247.
ORB Lines (FPR) 0. 1079. 1079.
SSME x 3 0. 0. 0.
ET (FPR) 495. 1915. 2410.
Bias 758. 0. 758.
Usable Impulse 226030.  1364956. 1590986.
Used at OBMR 225201. 1363126. 1588327.
Shutdown Consumption 772. 1658. 2429.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 67 PCT Throttle Setting 447. 885. 1332.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.110

STS-GEN R9806S MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.58 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 513.0 720.0

Unpress Density (Ib,/ft3) = 71.174615 4.412557

Press Density (Ib,/ft3) = 71.182211 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.519407 1.847178

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ft3) = 19503.34 52542.60
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 720
LO, ECO Timer (sec) = 0.3980 Min LO2> NPSP (psi) 6.1000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —235.0 Sigma 6:1 = 968.0
Mean Non 6:1 249.31 Sigma Non 6:1 800.53
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3783.01
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TABLE G.4.111
STS-GEN R9806S MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)

Fuel Bias = 720. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 3783. % ULL O, =1.52 SIGMA = 3.000 OBMR = 6.0523

CNTRLMR = 6.03200 9% ULL H, =1.85 LH, LO» TOTAL
Loaded 231404. 1389928. 1621332.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231097.  1385296. 1616393.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231300. 1383954. 1615254.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230993.  1379322. 1610315.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229539.  1374448. 1603987.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229174.  1369644. 1598818.
Unusable 2037. 4821. 6858.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 720. 0. 720.
Flight Press 1010. 2808. 3818.
Usable Reserves 1257. 3247. 4503.
ORB Lines (FPR) 0. 2793. 2793.
SSME x 3 0. 0. 0.
ET (FPR) 536. 454, 990.
Bias 720. 0. 720.
Usable Impulse 226245.  1366380. 1592625.
Used at OBMR 225516. 1364881. 1590397.
Shutdown Consumption 671. 1327. 1998.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 671. 1327. 1998.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.112
STS-GEN R9806S MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.58 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 1447.0 810.0

Unpress Density (Ib,/ft3) = 71.174615 4.412557

Press Density (Ib,/ft3) = 71.182211 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.519407 1.847178

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ft3) = 19503.34 52542.60
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 679
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.7000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —114.0 Sigma 6:1 = 953.0
Mean Non 6:1 335.63 Sigma Non 6:1 904.63
Sigma Level = 2.00 Mean +2-Sigma FPR = 2849.17
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TABLE G.4.113
STS-GEN R9806S MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 679. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 2849. % ULL O, =1.52 SIGMA =2.000 OBMR = 6.0535

CNTRLMR = 6.03200 % ULL H,=1.85 LH, LO, TOTAL
Loaded 231404.  1389928. 1621332.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231097.  1385296. 1616393.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231300. 1383954. 1615254.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230993.  1379322. 1610315.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229539.  1374448. 1603987.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229174. 1369644. 1598818.
Unusable 2178. 5793. 7971.
ORB Lines (LO, ECO T = 0.000 NPSP =7.7) 249. 1447. 1696.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 810. 0. 810.
Flight Press 1061. 2845. 3906.
Usable Reserves 1083. 2445, 3528.
ORB Lines (FPR) 0. 1859. 1859.
SSME x 3 0. 0. 0.
ET (FPR) 404. 586. 990.
Bias 679. 0. 679.
Usable Impulse 226278.  1366210. 1592488.
Used at OBMR 225318. 1363951. 1589269.
Shutdown Consumption 902. 2086. 2989.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 91 PCT Throttle Setting 578. 1313. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.114
STS-GEN R9806S MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.58 0.20

Unusable: LO5 Line, LH, Tank + Line (Iby,) = 2227.0 920.0

Unpress Density (Ib,/ft3) = 71.174615 4.412557

Press Density (Ib,/ft3) = 71.182211 4421313

Sensor Station (X7) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.519407 1.847178

Bubble Vol (ft3) = 40.00 169.94

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ft3) = 19503.34 52542.60
LO, Drainback (Iby,) = 5974.1 Fuel Bias (Iby,) = 758
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.5000
Range = ETR System MR (MRU) 6.0377
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = =01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = —244.0 Sigma 6:1 = 1113.0
Mean Non 6:1 267.24 Sigma Non 6:1 828.23
Sigma Level = 3.00 Mean + 3-Sigma FPR = 4184.55
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TABLE G.4.115
STS-GEN R9806S MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias = 758. Throttle Setting NOM/AOA = 104/104 SYSTEM MR = 6.0377

Total FPR = 4185. % ULL O, =1.52 SIGMA = 3.000 OBMR = 6.0530

CNTRLMR = 6.03200 9% ULL H, =1.85 LH, LO» TOTAL
Loaded 231404. 1389928. 1621332.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.58) 231097.  1385296. 1616393.
Loss Prior to Eng Start CMD DBT 4.M:55.S 104. 5974. 6078.
Boil off, Drainback, etc. 104. 5974. 6078.
Load at Engine Start Command 231300. 1383954. 1615254.
ORB Lines 249. 3306. 3555.
SSME x 3 58. 1326. 1384.
ET 230993.  1379322. 1610315.
Transferred from ET to SSME x 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1761. 9505. 11267.
Load at SRB Ignition Command 229539.  1374448. 1603987.
ORB Lines 249. 3306. 3555.
SSME x 3 116. 1498. 1614.
ET 229174.  1369644. 1598818.
Unusable 2256. 6498. 8754.
ORB Lines (LO, ECO T = 0.000 NPSP =7.5) 249. 2227. 2476.
SSME x 3 58. 1326. 1384.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH» Lines and Tank; LO> Lines 920. 0. 920.
Flight Press 1029. 2770. 3799.
Usable Reserves 1352. 3591. 4943.
ORB Lines (FPR) 0. 1079. 1079.
SSME x 3 0. 0. 0.
ET (FPR) 593. 2512. 3106.
Bias 758. 0. 758.
Usable Impulse 225931. 1364359. 1590290.
Used at OBMR 225102.  1362529. 1587631.
Shutdown Consumption 772. 1658. 2429.
1 SSME from NOM PCT Throttle Setting 324. 773. 1097.
2 SSME from 67 PCT Throttle Setting 447. 885. 1332.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.116
STS-GEN ROOO3L MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.79 0.20

Unusable: LO, Line, LH, Tank + Line (Iby,) = 513.0 720.0

Unpress Density (Iby/ft3) = 71.129717 4.412557

Press Density (Iby,/ft3) = 71.137170 4421313

Sensor Station (X) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.574003 1.719971

Bubble Vol (ft3) = 40.00 162.34

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ft3) = 19488.14 52527.79
LO, Drainback (Ibyy) = 5962.7 Fuel Bias (Iby) = 988
LO, ECO Timer (sec) = 0.3980 Min LO, NPSP (psi) 6.1000
Range = ETR System MR (MRU) 6.0397
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = 208.0 Sigma 6:1 = 815.0
Mean Non 6:1 = 38.40 Sigma Non 6:1 544.48
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3187.36
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TABLE G.4.117

STS-GEN RO0O03L MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)

Fuel Bias = 988. Throttle Setting NOM/AOA = 104.5/104.5 SYSTEM MR = 6.0397

Total FPR =  3187. % ULL O, =1.57 SIGMA = 3.000 OBMR = 6.0543

CNTRL MR = 6.03200 9% ULL H, =1.72 LH, LO» TOTAL
Loaded 231373.  1387970. 1619342.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.785) 231066.  1383341. 1614406.
Loss Prior to Eng Start CMD DBT  4.M:55.S 104. 5963. 6067.
Boil off, Drainback, etc. 104. 5963. 6067.
Load at Engine Start Command 231269. 1382007. 1613276.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET 230962. 1377378. 1608340.
Transferred from ET to SSMEx 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1765. 8944. 10709.
Load at SRB Ignition Command 229503. 1373063. 1602566.
ORB Lines 249. 3304. 3553.
SSMEx 3 116. 1497. 1613.
ET 229138. 1368262. 1597400.
Unusable 2035. 4816. 6851.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSMEx 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH, Lines and Tank; LO, Lines 720. 0. 720.
Flight Press 1008. 2803. 3811.
Usable Reserves 1440. 2736. 4175.
ORB Lines (FPR) 0. 2736. 2736.
SSMEx 3 0. 0. 0.
ET (FPR) 452. 0. 452.
Bias 988. 0. 988.
Usable Impulse 226028.  1365512. 1591540.
Used at OBMR 225297.  1364017. 1589313.
Shutdown Consumption 674. 1323. 1997.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 674. 1323. 1997.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.118
STS-GEN ROOO3L MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.79 0.20

Unusable: LO, Line, LH, Tank + Line (Iby,) = 1447.0 810.0

Unpress Density (Iby/ft3) = 71.129717 4.412557

Press Density (Iby,/ft3) = 71.137170 4421313

Sensor Station (X) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.574003 1.719971

Bubble Vol (ft3) = 40.00 162.34

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ft3) = 19488.14 52527.79
LO, Drainback (Ibyy) = 5962.7 Fuel Bias (Iby) = 946
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.7000
Range = ETR System MR (MRU) 6.0397
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = 2020 Sigma 6:1 = 812.0
Mean Non 6:1 = 57.05 Sigma Non 6:1 563.53
Sigma Level = 2.00 Mean + 2-Sigma FPR = 2236.65
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TABLE G.4.119

STS-GEN RO0O03L MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 946. Throttle Setting NOM/AOA = 104.5/104.5 SYSTEM MR = 6.0397

Total FPR =  2237. % ULL O, = 1.57 SIGMA =2.000 OBMR = 6.0551

CNTRL MR = 6.03200 % ULL Hy, =1.72 LH, LO, TOTAL
Loaded 231373.  1387970. 1619342.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.785) 231066. 1383341. 1614406.
Loss Prior to Eng Start CMD DBT  4.M:55.S 104. 5963. 6067.
Boil off, Drainback, etc. 104. 5963. 6067.
Load at Engine Start Command 231269. 1382007. 1613276.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET 230962.  1377378. 1608340.
Transferred from ET to SSMEx 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1765. 8944. 10709.
Load at SRB Ignition Command 229503. 1373063. 1602566.
ORB Lines 249. 3304. 3553.
SSMEx 3 116. 1497. 1613.
ET 229138. 1368262. 1597400.
Unusable 2166. 5831. 7996.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.7) 249. 1447. 1696.
SSMEx 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH, Lines and Tank; LO, Lines 810. 0. 810.
Flight Press 1049. 2884. 3932.
Usable Reserves 1263. 1920. 3183.
ORB Lines (FPR) 0. 1857. 1857.
SSMEx 3 0. 0. 0.
ET (FPR) 317. 63. 380.
Bias 946. 0. 946.
Usable Impulse 226074.  1365313. 1591387.
Used at OBMR 225110. 1363054. 1588164.
Shutdown Consumption 907. 2087. 2993.
1 SSME from NOM PCT Throttle Setting 327. 776. 1103.
2 SSME from 91 PCT Throttle Setting 580. 1311. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.120

STS-GEN ROOO3L MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.79 0.20

Unusable: LO, Line, LH, Tank + Line (Iby,) = 2227.0 920.0

Unpress Density (Iby/ft3) = 71.129717 4.412557

Press Density (Iby,/ft3) = 71.137170 4421313

Sensor Station (X) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.574003 1.719971

Bubble Vol (ft3) = 40.00 162.34

Total Tank Vol (Pressurized) (ft3) = 19671.92 53152.43

Tank Vol Below Sensor (Vented) (ft3) = 19488.14 52527.79
LO, Drainback (Ibyy) = 5962.7 Fuel Bias (Iby) = 1025
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.5000
Range = ETR System MR (MRU) 6.0397
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = 2940 Sigma 6:1 = 896.0
Mean Non 6:1 = 42091 Sigma Non 6:1 527.96
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3457.35
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TABLE G.4.121

STS-GEN RO0O03L MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias =  1025. Throttle Setting NOM/AOA =104.5/104.5 SYSTEM MR = 6.0397

Total FPR = 3457. % ULL O, =1.57 SIGMA = 3.000 OBMR = 6.0545

CNTRL MR = 6.03200 9% ULL H, =1.72 LH, LO» TOTAL
Loaded 231373.  1387970. 1619342.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET (HXT = 1044.6 HUP = .20 LXT = 412.58 LUP = 0.785) 231066.  1383341. 1614406.
Loss Prior to Eng Start CMD DBT  4.M:55.S 104. 5963. 6067.
Boil off, Drainback, etc. 104. 5963. 6067.
Load at Engine Start Command 231269. 1382007. 1613276.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET 230962. 1377378. 1608340.
Transferred from ET to SSMEx 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1765. 8944. 10709.
Load at SRB Ignition Command 229503. 1373063. 1602566.
ORB Lines 249. 3304. 3553.
SSMEx 3 116. 1497. 1613.
ET 229138. 1368262. 1597400.
Unusable 2241. 6534. 8775.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.5) 249. 2227. 2476.
SSMEx 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH, Lines and Tank; LO, Lines 920. 0. 920.
Flight Press 1014. 2807. 3821.
Usable Reserves 1516. 2967. 4483.
ORB Lines (FPR) 0. 1077. 1077.
SSMEx 3 0. 0. 0.
ET (FPR) 490. 1890. 2380.
Bias 1025. 0. 1025.
Usable Impulse 225747.  1363562. 1589308.
Used at OBMR 224913. 1361732. 1586645.
Shutdown Consumption 776. 1658. 2434.
1 SSME from NOM PCT Throttle Setting 327. 776. 1103.
2 SSME from 67 PCT Throttle Setting 449. 882. 1331.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.122
STS-GEN R0004S MPS PROPELLANT INVENTORY INPUT SHEET

(NO FAIL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.79 0.27

Unusable: LO, Line, LH, Tank + Line (Iby,) = 513.0 720.0

Unpress Density (Iby/ft3) = 71.129062 4.411490

Press Density (Iby,/ft3) = 71.136513 4.420224

Sensor Station (X) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.515988 1.831053

Bubble Vol (ft3) = 40.00 162.34

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ft3) = 19503.87 52543.35
LO, Drainback (Ibyy) = 5962.7 Fuel Bias (Iby) = 818
LO, ECO Timer (sec) = 0.3980 Min LO, NPSP (psi) 6.1000
Range = ETR System MR (MRU) 6.0397
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = 208.0 Sigma 6:1 = 815.0
Mean Non 6:1 = 87.22 Sigma Non 6:1 566.72
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3273.72
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TABLE G.4.123

STS-GEN R0004S MPS PROPELLANT INVENTORY LOAD SHEET

(NO FAIL)

Fuel Bias = 818. Throttle Setting NOM/AOA = 104.5/104.5 SYSTEM MR = 6.0397

Total FPR = 3274. % ULL O, =1.52 SIGMA = 3.000 OBMR = 6.0543

CNTRL MR = 6.03200 % ULL H, =1.83 LH, LO» TOTAL
Loaded 231385. 1389076. 1620461.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET (HXT = 1044.6 HUP = .265 LXT = 412.58 LUP = 0.788) 231078. 1384447. 1615525.
Loss Prior to Eng Start CMD DBT  4.M:55.S 104. 5963. 6067.
Boil off, Drainback, etc. 104. 5963. 6067.
Load at Engine Start Command 231281. 1383113. 1614394.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET 230974. 1378484. 1609458.
Transferred from ET to SSMEx 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1765. 8944. 10709.
Load at SRB Ignition Command 229516. 1374169. 1603685.
ORB Lines 249. 3304. 3553.
SSMEx 3 116. 1497. 1613.
ET 229151. 1369368. 15985109.
Unusable 2035. 4816. 6851.
ORB Lines (LO, ECO T = 0.398 NPSP = 6.1) 249. 513. 762.
SSMEx 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH, Lines and Tank; LO, Lines 720. 0. 720.
Flight Press 1008. 2803. 3811.
Usable Reserves 1282. 2810. 4092.
ORB Lines (FPR) 0. 2791. 2791.
SSMEx 3 0. 0. 0.
ET (FPR) 464. 19. 483.
Bias 818. 0. 818.
Usable Impulse 226199. 1366543. 1592743.
Used at OBMR 225467. 1365049. 1590516.
Shutdown Consumption 674. 1323. 1997.
0 SSME from NOM PCT Throttle Setting 0. 0. 0.
3 SSME from 67 PCT Throttle Setting 674. 1323. 1997.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.124
STS-GEN R0004S MPS PROPELLANT INVENTORY INPUT SHEET

(AOA/TAL)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.79 0.27

Unusable: LO, Line, LH, Tank + Line (Iby,) = 1447.0 810.0

Unpress Density (Iby/ft3) = 71.129062 4.411490

Press Density (Iby,/ft3) = 71.136513 4.420224

Sensor Station (X) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.515988 1.831053

Bubble Vol (ft3) = 40.00 162.34

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ft3) = 19503.87 52543.35
LO, Drainback (Ibyy) = 5962.7 Fuel Bias (Iby) = 776
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.7000
Range = ETR System MR (MRU) 6.0397
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = 2020 Sigma 6:1 = 812.0
Mean Non 6:1 121.51 Sigma Non 6:1 605.10
Sigma Level = 2.00 Mean + 2-Sigma FPR = 2350.05
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TABLE G.4.125

STS-GEN R0004S MPS PROPELLANT INVENTORY LOAD SHEET

(AOA/TAL)

Fuel Bias = 776. Throttle Setting NOM/AOA = 104.5/104.5 SYSTEM MR = 6.0397

Total FPR =  2350. % ULL O, =1.52 SIGMA =2.000 OBMR = 6.0551

CNTRL MR = 6.03200 % ULL H, =1.83 LH, LO, TOTAL
Loaded 231385. 1389076. 1620461.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET (HXT = 1044.6 HUP = .265 LXT = 412.58 LUP = 0.788) 231078. 1384447. 1615525.
Loss Prior to Eng Start CMD DBT  4.M:55.S 104. 5963. 6067.
Boil off, Drainback, etc. 104. 5963. 6067.
Load at Engine Start Command 231281. 1383113. 1614394.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET 230974. 1378484. 1609458.
Transferred from ET to SSMEx 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1765. 8944. 10709.
Load at SRB Ignition Command 229516. 1374169. 1603685.
ORB Lines 249. 3304. 3553.
SSMEx 3 116. 1497. 1613.
ET 229151. 1369368. 1598519.
Unusable 2166. 5831. 7996.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.7) 249. 1447. 1696.
SSMEx 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH, Lines and Tank; LO, Lines 810. 0. 810.
Flight Press 1049. 2884. 3932.
Usable Reserves 11089. 2017. 3126.
ORB Lines (FPR) 0. 1857. 1857.
SSMEx 3 0. 0. 0.
ET (FPR) 333. 160. 493.
Bias 776. 0. 776.
Usable Impulse 226241. 1366321. 1592563.
Used at OBMR 225277. 1364063. 1589340.
Shutdown Consumption 907. 2087. 2993.
1 SSME from NOM PCT Throttle Setting 327. 776. 1103.
2 SSME from 91 PCT Throttle Setting 580. 1311. 1891.
Vented after SSME Valve Closure 58. 172. 230.
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TABLE G.4.126
STS-GEN R0004S MPS PROPELLANT INVENTORY INPUT SHEET

(RTLS)
ITEM LO, LH»

Vented Ullage Pressure (psig) = 0.79 0.27

Unusable: LO, Line, LH, Tank + Line (Iby,) = 2227.0 920.0

Unpress Density (Iby/ft3) = 71.129062 4.411490

Press Density (Iby,/ft3) = 71.136513 4.420224

Sensor Station (X) = 412.58 1044.60

Percent Ullage Vol at ESC (%) = 1.515988 1.831053

Bubble Vol (ft3) = 40.00 162.34

Total Tank Vol (Pressurized) (ft3) = 19676.30 53228.64

Tank Vol Below Sensor (Vented) (ft3) = 19503.87 52543.35
LO, Drainback (Ibyy) = 5962.7 Fuel Bias (Iby) = 855
LO, ECO Timer (sec) = 0.0000 Min LO, NPSP (psi) 7.5000
Range = ETR System MR (MRU) 6.0397
Atmos Press (psia) = 1475 Nosecap Del P (psid) = 0.01
LH, Alt Corr (psid) = -01 LO, Alt Corr (psid) = -0.13
Mean 6:1 = 2940 Sigma 6:1 = 896.0
Mean Non 6:1 = 9215 Sigma Non 6:1 561.46
Sigma Level = 3.00 Mean + 3-Sigma FPR = 3558.67
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TABLE G.4.127

STS-GEN R0004S MPS PROPELLANT INVENTORY LOAD SHEET

(RTLS)

Fuel Bias = 855. Throttle Setting NOM/AOA = 104.5/104.5 SYSTEM MR = 6.0397

Total FPR = 3559. % ULL O, =1.52 SIGMA = 3.000 OBMR = 6.0545

CNTRL MR = 6.03200 % ULL H, =1.83 LH, LO» TOTAL
Loaded 231385. 1389076. 1620461.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET (HXT = 1044.6 HUP = .265 LXT = 412.58 LUP = 0.788) 231078. 1384447. 1615525.
Loss Prior to Eng Start CMD DBT  4.M:55.S 104. 5963. 6067.
Boil off, Drainback, etc. 104. 5963. 6067.
Load at Engine Start Command 231281. 1383113. 1614394.
ORB Lines 249. 3304. 3553.
SSMEx 3 58. 1325. 1383.
ET 230974. 1378484. 1609458.
Transferred from ET to SSMEx 3 58. 172. 230.
Loss for THR Buildup and SRB IGN Delay 1765. 8944. 10709.
Load at SRB Ignition Command 229516. 1374169. 1603685.
ORB Lines 249. 3304. 3553.
SSMEx 3 116. 1497. 1613.
ET 229151. 1369368. 15985109.
Unusable 2241. 6534. 8775.
ORB Lines (LO, ECO T = 0.000 NPSP = 7.5) 249. 2227. 2476.
SSMEx 3 58. 1325. 1383.
ET Wet Walls, Bellows 0. 175. 175.
ET. LH, Lines and Tank; LO, Lines 920. 0. 920.
Flight Press 1014. 2807. 3821.
Usable Reserves 1360. 3054. 4414,
ORB Lines (FPR) 0. 1077. 1077.
SSMEx 3 0. 0. 0.
ET (FPR) 504. 1977. 2482.
Bias 855. 0. 855.
Usable Impulse 225916. 1364581. 1590496.
Used at OBMR 225082. 1362751. 1587832.
Shutdown Consumption 776. 1658. 2434.
1 SSME from NOM PCT Throttle Setting 327. 776. 1103.
2 SSME from 67 PCT Throttle Setting 449. 882. 1331.
Vented after SSME Valve Closure 58. 172. 230.
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